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UNECONOMICAL METHODS OF 
PUSHING TRADE. 


THE stress of business competition has, in these days, 
passed beyond reasonable limits. The struggle to 
secure orders on the part of manufacturers of elec- 
trical and mechanical machinery has produced an all 
too common habit which involves a very frequent 
source of loss, both to the maker and customer, that of 
underestimation on the part of the engineer’s salesman as 
regards the size of plant required to perform various 
operations. 

Taking the case of a representative calling upon the pro- 
bable customer who may be induced to go in for electric 
driving in some part of his works, the following sort of 
business may be transacted. The representative may be 
asked to give an estimate of the cost of converting, say, a 
rolling mill from steam to electric drive. Possibly, if the 
works manager is a competent engineer or employs a quali- 
fied man, it may be possible to ascertain the required horse- 
power in a definite manner. In many cases, however, the 
manufacturer has to find out the required power for himself. 
He begins by indicating the engine while at work 
during the maximum load, and also when the engine 
is running light.. After taking into account the 
method of driving and estimating as to whether the 
losses between the engine and the mill could be cut down 
by a more economical drive, he is able to deduce the actual 
power required from the electric motor. Let us say, for 
purposes of comparison, that this equals 250 B.u.p. His 
next step, however, is the one which so frequently leads to 
disaster; in his anxiety to secure the order he tries to 
cut the capital cost as low as possible. As most firms run 
each other very closely in the cost of manufacture, he has 
recourse to the dangerous expedient of reasoning that as the 
motor will not be required in rolling mill work to run at its 
maximum load for more than a few minutes at a time, and, 
moreover, as many manufacturers guarantee their motors 
as able to withstand an overload of 25 per cent. for 
short periods, he may take the risk of using this 
fact in his estimation. As a consequence, he quotes for 
a motor of 180 B.H.P., which may probably give him the 
order. After the motor has been installed it may run 
all right with very little trouble for a month or two, but 
gradually, owing to the arduous conditions under which it 
has to do its work, involving continual overload, the 
heating which takes place results in the end connections of 
the motor becoming unsweated, the coils of the stator 
burned out, or the bearings developing excessive wear. If 
the maintenance guarantee has expired, then the loss has tc 
be borne by the owner of the motor. He soon becomes 
tired of the constant expense involved in patching these 
troubles up from time to time, and of the consequent loss of 
output due to the stoppage of the mill. He is at last com- 
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pelled to scrap the motor and get another of a more 
suitable size, or to go back to the steam drive. 

If the tronble ended here it would be bad enough, but 
unfortunately this is not the worst. It is frequently the 
case that a number of other possible customers in the same 
line are watching his experiment, and the failure, which 
may be due to the cause mentioned above, condemns the 
whole method of electric driving in their minds, inasmuch 
as they do not descend to details, but judge the issue on 
broad lines. 

The same remarks apply to an equal extent in the case of 
steam drives. Instances have been known where, an engine 
having been installed to drive a length of shafting at slow 
speed, a high-speed engine has been substituted for it on 
the score of economy, the power being transmitted by means 
of worm or spur gearing. Unfortunately, the engine has 
been installed with no margin of power, for, as in the case 
of the motor above referred to, it has been assumed that the 
engine could run to its overload capacity. The same result 
follows: after a great deal of expense and worry, the new 
plant has to be removed to make room for a plant of proper 
size. 

All this trouble and expense, not to mention the loss of 
prestige to the firm supplying the plant, would have been 
avoided if the pushful representative had avoided the 
temptation to undercut prices by installing plant of 
unsatisfactory size. These occurrences are much too 
frequent nowadays. We hear of them taking place in 
cotton mills, steelworks, collieries, and many other 
important installations, and this is by no means a good 
method of securing the progress of either the mechanical or 
the electrical industry. As for one successful case there are 
three failures, manufacturers should strictly prohibit this 
method being used by their representatives. If it were 
possible—although this is a counsel of perfection—tt would 
be wise for manufacturers to agree not to quote below a fair 
minimum price, thus reducing the amount of wasteful com- 
petition which is ruining so many manufacturers to-day. 
But this is a theme so often discussed, both among manu- 
facturers themselves and in the Press, without any tangible 
result, that one hardly dare suggest it again. If some such 
understanding could be arrived at, much of the poor work 
which is bringing ridicule on legitimate methods of driving, 
would be eliminated, and this would speedily conduce to 
the good of the trade, and to the more rapid progress of 
industries upon-whose expansion electrical and mechanical 
engineers depend for their livelihood. 


The Pacific In the House of Commons Mr. Bellairs 
Cable. - asked the Under-Secretary for the Colonies 
whether the estimated loss of £62,590 on 

the Pacific cable was mainly due to the selection of the faulty 
route vid Fanning Island, and if so, whether, in conjunction 
with the Colonial Governments, the cable could not be 
under-run and relaid to Honolulu if practicable, so as to 
benefit British shipping by duplicating the American cables 
and opening a fresh route to the Far East. It will be within 
the recollection of our readers that we dealt. with a similar 
question raised by the Daily Graphic in its issue of September 
14th, 1906, and it would have been well if Mr. Bellairs 
had read the leading article on the subject published in our 
columus on September 21st, 1906. Col. Seeley might with 
advantage also study the subject from the points of view 
there mentioned, for from his. reply, ‘In the absence of 
suggestions from Colonial Governments, H.M. Government 


did not propose to consider the question of re-laying the line 
so as to touch at Honolulu.” It would seem improbable 
that suggestions would come from the Colonies to pick up some 
500 miles and relay 1,200 miles of cable, nor does this seem 
necessary or desirable when the more practical method of 


- connecting Fanning and Honolulu, with an expenditure of 


some 1,200 miles of cable, is possible. 
We also pointed out in our issue of November 16th, 1906, 
that we thought the accounts published under the Pacific 


Cable Act, 1901, incorrectly referred to the traffic guarantee : 


asa “deficit”; this seems evident to those who know the 
history of the Pacific Cable, and possibly Mr. Bellairs has 
been misled thereby. It will also be remembered that 
periodical announcements of the sale of Fanning Island 
appear in the London Press, and as these may originate at 
New York, it should be remembered that a “ barren rock ” 
has been found before to-day a desirable mid-ocean 
possession. It would seem, on the principle that half-a-loaf 
is better than no bread, that there is useful-work before Mr, 
Bellairs in persuading the various Governm2nts concerned to 
lay a line between Fanning and Honolulu, thus duplicating 
the British and American routes. 


THE problem as to what course electric 

Supply lighting companies should pursue in view 
Companies of the expiration of their concessions in 

on (Expiration 
of Concessions, future years has not yet been faced in the 
United Kingdom, as many years have still 

to elapse before any of the existing undertakings will come 
within the scope of the compulsory-purchase clause. In 
Germany, however, the question has already been raised in 
connection with the most important supply company in that 
country—that is to say, the Berlin Electricity Works Co.— 
the whole of whose undertaking, in so far as the city of 
Berlin is concerned, can be taken over by the municipal 
authorities in 1915. The company, which has a monopoly 
of electric supply in the German capital, is still very closely 
associated with the Allgemeine Electricity Co., which 
originally established it ; and the fact that a period of only 
seven years now intervenes before the time arrives when the 
city will be able to acquire the undertaking, has induced the 
directors to take into consideration for some time past the 
future course of action. As a consequence, it has been 
decided to purchase the majority of the shares in the 
Electricity Supply Co., which is also connected with the 
Allgemeine Co. and its allied group, and the absorption of 
which will be the means of continuing the Berlin Electricity 
Works Co. in a similar path to that which has hitherto been 
followed. The Electricity Supply Co. is the owner of 27 
works, which are mostly situated in small German towns, 
and of the whole of the share capital in two “ independent ” 
companies, whilst at the same time the company operates 
seven works on lease, and is also interested in the Berlin 
Suburban Electricity Works Co. and in a supply works at 
Kraiova, in Roumania. The company’s total share capital 
amounts to £750,000, of which seven-tenths are in the posses- 
sion of the Allgemeine Co. and the allied Bank for Electrical 
Enterprises, of Zurich ; and as the Allgemeine Co. manage 
both the Berlin Electricity Works and the Electricity Supply 
Co., it. will be obvious that the absorption represents another 
family transaction. It is intended to carry the operation 
into effect by an exchange of shares and bonds in the Berlin 
Electricity Works for those of the Electricity Supply Co., 
and the capital of the former will be increased accordingly, 
and a further:augmentation of £680,000 in otdinary shares 
will be made to provide for the payment of the new works 
and extensions being completed this year. The effect of the 
transaction will be to advance the share capital of the Berlin 
Co. to, £3;205,000 and that of the>bond debt to £2,450,000, 
making a total of £5,655,000 ; and the company will con- 
sequently remain a supply undertaking even in the event of 
the city of Berlin exercising the right of acquisition in 1915. 
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BALANCERS. 


By ARTHUR IMBERY. 


In order to maintain equal pressures on both sides of the 
three-wire direct-current system, balancers of various types 
may be used in order to satisfy the requisite conditions. 
These may be steam-driven or driven electrically according 
to opinion or conditions. Fig. 1 is a diagram of connections 
of a typical steam-driven balancer. Steam-driven balancers 
are a very useful adjunct in central station equipments, as 
they can be used to assist other generators on peak loads, 
and thus save the necessity and expense of starting another 
generating set, doing the balancing and peak loads at the 
same time. 

Several types of motor-driven balancers are in operation 
throughout the country. Fig. 2 is a diagram of connections 
of a motor-driven balancer, with fields cross-connected. It 
will be observed from the diagram that the balancer consists 
of two machines coupled in series across the outers, the field 
of each machine being on the opposite side of the system to 
the armature circuit—or, in other words, the fields are crogs- 


balancers are usually employed with advantage. Fig. 3 is a 
diagram of connections of a bi-polar balancer. From this 
sketch it will be observed that the machine possesses two 
sets of magnets, viz., the main magnets, and the auxiliary 
magnets. The main magnets are energised by a shunt 
winding connected in series with a shunt winding on the 
auxiliary magnets, the entire shunt being connected across 
the “outers” as shown. The auxiliary magnets possess 
shunt and series windings, the series winding carrying the 
middle wire or out-of-balance current. This out-of-balance 
current varies in direction and strength according to the out- 
of-balance conditions existing at the time, and opposes or 
assists the shunt winding on the auxiliary magnets. The 
action of the machine is primarily dependent on the 
direction of the flow of current through the series winding 
on the auxiliary magnets. 

Fig. 5 is an outline sketch of the machine. The 
brushes are set to collect on the positive side on the vertical 
diameter, and on the negative side on the horizontal 
diameter, each armature being connected between each 
respective outer and middle, as shown in fig. 3. 

Fig. 4 is a diagram showing connections for two balancers 
working in parallel. The starting resistances for balancers 
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connected. In series with the field of each machine is a 
variable shunt-resistance, so that any desired voltage adjust- 
ment can be obtained. : 

The action of the machine is dependent on the increase 
or decrease of voltage on either side of the system; ¢.y., 
assume a positive out-of-balance current, the voltage of the 
positive. side will tend to drop in proportion to the out-of- 
balance load. This tends to produce a weaker field at a 
(see fig. 2), which in turn causes armature No.-2 to increase 
in speed, and as it is mechanically coupled to armature No. 1, 
this also increases in s The field of armature No. 1 
being coupled on the negative side, it will have a tendency 
to increase in strength owing to the rise of pressure on that 
side of the system (provided the voltage be kept constant 
across the outers). The combined effects of a stronger field 
and a higher speed produce a corresponding increase in the 
Voltage across the brushes of No. 1 arniature, thus raising 
the pressure on the positive side, the machines acting as 
generators or motors according to the direction of the out- 
of-balance current. 

For balancing very large networks over-compound-wound 


BCONNECTION BOTTOM OF Con 


should, if possible, be provided with no-voltage release 
attachments, connected in series with the shunt field of 
each machine. This will prevent the balancer being left 
as a short-circuit across the outers, should the shunt field 
be broken through any cause, owing to the starting arm of 
the resistance releasing and opening the balancer circuit. 

Tn case of a “ shut-down” of the lighting supply, it is 
quite possible that the switchboard attendant may, in the 
harry and bustle which occurs on an occasion of this 
description, fail to disconnect the balancer from the bus- 


‘ bars. Should no automatic release be provided, the balancer 


under these conditions forms a short-circuit across the 
outers on again starting up. Assuming everything is in the 
normal condition the balancer will run-up with the 
generator, the generator being switched on to the bus-bars, 
with all resistance in shunt circuit, and the voltage being 
raised gradually, until normal working voltage is obtained. 
The following example will emphasise the importance of 
providing no-voltage release attachments to all balancer 
switchboards. Quite recently a short circuit occurred on the 
positive main of a large three-wire distributor, blowing the 
D 
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positive balancer fuse at the station. The balancer running 
at the time had a 230-volt field, which was connected on the 
positive side of the system. The switchboard lighting being 
connected on the same side as the fault, immediately dropped 
in pressure, owing to the out-of-balance current, and the 
attendant presuming that some fault had occurred to the 
generator (which had previously given trouble) immediately 
tripped the machine breaker, thus shutting down the 
lighting supply. 

The generator having been examined and found to be cor- 
rect, an attempt was made to start up again. The 
generator was switched on to the bus-bars at about 50 volts 
pressure, the voltage being gradually raised to about 230 
volts, and the balancer being left across the bus-bars, as on 
previous occasions the balancer had always run up. At this 
stage it was discovered that there was no voltage on the 
negative side, and that 460-volt motors in the works were 
running at about half normal speed. The balancer was 
examined and found to be standing ; this was immediately 
broken off the bars, another balancer started up, and the 
voltage gradually raised to normal. 

The reason why no voltage could be obtained on the 
negative side of the system was owing to the balancer 
positive fuse blowing. On account of this, the field of the 
machine was broken, causing the balancer eventually to stop, 
and leaving one of the balancer armatures as a short across 
the negative side. is 

Fig. 6 shows the voltages and conditions existing 
before the faulty balancer was broken off the bars. It will 
be observed from this sketch that the current from the 
machine will flow through the lamps and apparatus in circuit 
on the positive side, returning along the middle wire through 
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the balancer armature back to the machine. The balancer 
armature being of comparatively low resistance, the potential 
difference between negative and middle wires will be (prac- 
tically speaking) zero. 

The fault at a (see fig. 6) burnt itself clear on again 
running up. ’ The fault on the mains occurred very early 
in the morning at a time of very little load, otherwise the 
balancer fuse on the negative side would have blown, thus 
isolating the balancer and leaving both sides of the system 
in series, the only effect of this being that the difference 
in voltage on the two sides would be dependent on the out- 
of-balance current existing at the time. Under the condi- 
tions when the fault occurred, the voltage on the positive side 
could not be raised to much above 280 volts, owing to the 
risk of burning out lamps and apparatus or blowing con- 
sumers’ fuses on that side of the system. The addition of 
the no-voltage release would obviously have prevented this 
occurrence. 


THE ROYAL SOCIETY CONVERSAZIONE. 


On May 13th the first conversazione of the Royal Society 
was held at Burlington House. As usual, there were a large 
number of interesting exhibits illustrating the latest 
advances in science. Some of those that appear to be of 
special interest to electricians we describe below. 

Mr. L. H. Walter exhibited a tantalum wave detector 
for wireless telegraphy and telephony. Mr. Walter has 
discovered that a tantalum wire point dipping into mercury 
is spontaneously restoring. At a distance of 450 miles, 
using less than 2 KW., results equal to those with the electro- 


. lytic detector were obtained. Mr. Walter also exhibited a 


new electrolytic signalling key, and a model of the experi- 
mental form of his magnetic detector of 1906. 


Mr. S. Cowper-Coles exhibited specimens of bimetallic 
parabolic mirrors made by electro-deposition. The para- 
bolic mirrors were composed of bands of yellow and white 
metal, and were made by a combined process of electro. 
deposition and spinning; the mirrors are found to give 
great penetration in foggy weather, and the objecis on 


which the light is thrown stand out in greater relief than 


‘when illuminated with a beam from a silver-faced mirror, 
The same exhibitor also showed specimens of pure electro- 
lytic iron, made direct in one operation by a process of 
electro-deposition from pig-iron. Sheets made in this way, 
er rolling, have a tensile strength of 30 tons to the 
inch, 

Mr. Barnard has discovered that mercury vapour lamps 
are specially suited for microscopic illumination, as it is easy, 
as ze showed, by the use of screens, to obtain monochromatic 
light. 

The Ordoverax copying process, by Messrs. B. J. Hall 
and Co., Ltd,, will be of considerable value in the drawing 
office. The original drawing’ is first copied on ferro- 
prussiate paper, and the copy is placed, before development, 
face downwards on a plate of Ordoverax composition, causing 
it to take up printers’ ink from a roller, whereas the parts of 
the plate not so acted upon do not take up any ink. 

Dr. J. A. Fleming, F.R.S., showed an apparatus for 
exhibiting photo-electric effects with potassium -sodium 
alloy. It is well known that potassium-sodium alloys when 
sealed- in vacuo exhibit marked photo-electric effects, per- 
mitting the escape of negative electricity, but not positive, 
when the surface of the metal is illuminated. In the 
experiment shown a sample of the alloy was enclosed with 
an insulated platinum plate in an exhausted tube. When 
the plate and alloy were connected to a galvanometer and 
the surface of the alloy was illuminated by an arc lamp, an 
E.M.F. of about 0°8 volt was created and a current was 
produced in the circuit by light. Also negative electricity 
supplied by a battery leaks from the surface, and, by the 
interposition of coloured films of gelatine and glass, it was 
shown that the leak was due to the most refrangible rays of 
the spectrum. Dr. Fleming exhibited oscillation valves 
or glow-lamp electric wave detectors, used for receivers in 
long-distance wireless telegraphy. Glow lamps in which the 
carbon filament is surrounded by a metal cylinder are 
detectors of this type, and have been used in trans-Atlantic 
wireless telegraphy. Dr. Fleming also exhibited an improved 
form of his cymometer, or instrument for measuring the 
length of electric waves. 

The National Physical Laboratory showed a moving-coil 
vibration galvanometer belonging to the class of tuned 
galvanometers first inbodnighdl by Prof. M. Wien. The 
Laboratory also exhibited standards of mutual inductance 
due to Mr. A. Campbell. 

The Rev. F. J. Jervis-Smith, F.R.S., exhibited an 
interesting experiment in which an exhausted: bulb was 
rotated in an electrostatic field. Inside the bulb a glow was 
produced, which was deflected by a magnet. The glow bulb 
gives off rays which act on a photographic plate and produce 
a shadow picture. 

A hot-wire oscillograph was exhibited by Mr. J. T. Irwin, 
in which the deflections depended on the difference in 
temperatures of two wires. The instrument is polarised 

-from a source of constant current, and when the heat 
capacity of the wires is compensated for, by a condenser or 
inductive coil, it can be arranged to measure the instan- 
taneous potential across two points, or the current flowing in 
a circuit. 


Electricity Meter Patents.—We have received a notice 

\ to the effect that a group of manufacturers, comprising the French 
Westinghouse Co., the Allgemeine Elektrizitiits Gesellschaft, the 
Compagnie pour la Fabrication des Compteurs et Matériel d’Usines 
a Gaz, of Paris, and the Compagnie de Construction Electrique 
d’Issy-les-Moulinedux, has acquired the right to use certain patents 
relating to induction meters, of which a lengthy list is given. 
Meters made under the terms.of the arrangement will bear 4 
special mark, and users are warned against the purchase of meters 


in which these patent devices are employed but which do not bear: 
the mark, The notice is ostensibly addressed to French buyers,’ 


‘but some 16 British patents are included in the list, two of them 
dating from 1895. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


A Large Cable for Colliery, Work. 


Among the many cables constructed by Mmssras. W. T. Heniey’s 
TerecrRaPH Works Co., Lip., of Blomfield Street, London, for 
mines and collieries, may be mentioned a three-phase cable of 
‘8 sq. in. section for a working pressure of 3,000 volts, recently 
msde by them for the Powell Duffryn Steam Coal Co., Ltd., Cardiff. 

We understand that this cable is the largest ever installed in a 
colliery —indeed, that it is one of the largest ever made for any 
arpose—the total weight being 65 tons per mile, the overall 
diameter approximately 44 in., and the breaking strain 40 tons. 

The cable is of the three-core type, the conductors being com- 
posed of 91 plain copper wires, each *104 in. in diameter, equivalent 
in sectional area to ‘8 sq. in., insulated with paper to a diameter of 


Fic. 1—Srction or THREE-PHASE CaBLE (} FULL SIZE). 


1:34 in., impregnated with special insulating compound; the 
three cores laid up-with specially prepared wormings, a further 
covering of impregnated paper to a diameter of 3°06 in. making a 
total thickness of insulation of ‘190 of an inch; sheathed with a 
Board of Trade earth shield, composed of copper strips, covered 
with a continuous seamless tube of lead *16 of an inch in thickness ; 
served with a heavy coating of tarred yarn; armoured with 70 
galvanised-steel wires, each °160 of an inch in diameter ; and finally 
served with another heavy coating of tarred yarn, and waterproof 
compound to an approximate overall diameter of 4°25 in. 


‘* Sampson”? Combined Sets. 


Masses. Warp & Gompstonn, of Salford, Manchester, are 
supplying a new combined paraffin or petrol-electric: lighting set, 
an illustration of which appears in fig. 2, to meet thé demand which 
the metal-filament lamp is promoting, for such plants for private 


Fig, GENERATING SErt. 


house lighting, garage, shooting-box and other service in country 
districts and the Colonies. The “Sampson” engines will work on 
cither paraffin or petrol, but it is stated that the low price of 
Paraffin renders its use very economical, making the cost of lighting 


with these sets compare favourably with the lowest-price gas. The 
engine is fitted with a sensitive governor, and is coupled to a 
shunt-wound dynamo capable of either charging accumulators or 
lighting lamps direct. e sets. are supplied in two sizes. No.1 
engine is a 4 in. bore X 4 in, stroke, and the set running on paraffin 
will give 1,800 watts, and on petrol 2,000 watts. No. 2 set has a 
3 in. bore x 3in. stroke engine, and the output is 800 watts on 
paraffin and 1,000 watts on petrol. Each set is supplied complete 
with petrol or paraffin tank and cooling tank, and is mounted on an 
extended bed-plate. At the firm’s works in Springfield Lane, 
Salford, one of the sets can be seen at any time. Particulars of 
prices, &e., can be found in a recently-issued pamphlet. 


Little Hustler” Drills. 


In their recently-issued catalogue of the above drills the 
ArmorDuct Manuractunina Co., Lrp., of Farringdon Avenue, 
E.C., introduce to the trade several entirely new machines. One of 
these we show in fig.3; it is known as the “Little Hustler” 
variable-speed swinging-bracket drill, and is supplied for 250 volts 
pD.o, and a.c. It consists of one of their breast drills attached to a 
swinging bracket by means of a carriage frame. The wall bracket 
is movable within a semicircle, and the drill itself within the 
length of the bracket arm. The feed is obtained from the lever 
shown, which works in a ratchet bar. This equipment is intended 
especially for the drilling of heavy articles, such as girders and 


/ Fic. 


rails, boiler shells, &c. The machines are fitted with the firm’s 
patent variable gear and automatic overload cut-out. The latter 
device. takes the shape of a simple magnetic release, which is 
entirely automatic in its action, and which is enclosed in the plug 
which attaches the machine to the current supply. Being 
adjusted to a given maximum current, this device automatically 
stops the motor when an excessive overload is applied, and auto- 
matically re-starts it when the pressure is reduced to normal. In 
this manner the machine is automatically made fool-proof and 
protected against the careless workman, and cannot be. burnt cut. 

Speéd variation in these machines is obtained entirely by a 
patented purely mechanical gear, and the speed variations employed 
are those best calculated for the sizes of bore for which the tools 
are intended. 

The Armorduct Co. inform us that since they introduced this 
electrically-operated tool section of their business, some three 
years ago, it has assumed creditable dimensions. They are now 
supplying drills and grinders, for almost every industrial purpose, 
and new types are constantly being added. ' 


Multicellular Electrostatic Voltmeter. 


The accompanying illustration (p. 898) shows .the latest pattern 
of Lord Kelvin’s multicellular electrostatic voltmeter, made by 
Messrs. Kevin & Jamzs Wuire, L1p., of 16-20, Cambridge Street, 
Glasgow. The internal construction of the instrument is familiar 
to electrical men, as well as the fact that instruments of this class 
are unaffected by magnetic fields and temperature, besides being 
independent. of wave form and frequency, and equally accurate on 
p.c. and ac. circuits, The improvements in the present pattern 
are found in the details of construction ; the instrument has been 
completely re-designed with air-tight cases, substantial insulated 
metal screens have been substituted for the tinfoil lining, and the 
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movement can be removed for examination without disturbing the 


calibration or the levelling of the instrument. The movable vanes * 


are now connected to the circuit through the liquid in the dashpot, 
instead of through the suspension; the pointer and scale are. insu- 
lated from the circuit and earthed to the case, and the liquid is of 
very high resistance, preventing an excessive current-rush due to 
accidental contact between the vanes and the cells. The damping 


at the highest practical point is very considerable, through the 
reduction of friction, adding as it does from 125 to 250 wp. 
capacity to.an engine of 5,000 H.P., such as are now being con. 
structed. In the case of a four-cylinder Daimler petrol motor, the 
frictional loss when the cooling water, at exit, was 65° F., was 
nearly double that when the jacket water was at boiling point: 
when working with a temperature of about 212° F’, it is, of course, 
necessary that the water should be of a pure quality, so that 
deposits of scale will not take place and retard the transfer of the 
excess heat. In situations where impure water only is available, it 
must be passed through the jackets in such quantity that the forma- 
tion of scale may be prevented by the lowness of the temperature, 
at the expense of increased friction loss, 
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hia, 4.—KeLVIN MULTICELLULAR VOLTMETER. 


arrangements have also been simplified, and no live parts are 
exposed, The switchboard type can now be withdrawn horizon- 
tally, thus requiring no provision of space above the instrument, 
and the method of support is greatly improved. 

Fig. 4 shows the portable pattern, in which provision is made for 
very accurate readifgs; and a multiplier can be supplied, attached 
to the instrument as shown, or separately, greatly extending the 


range of the instruments, which are very useful as standards, 


NOTES ON MODERN GAS-ENGINE 
PRACTICE. 


By HORACE ALLEN. 


_ Tamre has recently been contributed to the scientific Press a 


number of very valuable papers relating to tests carried out on gas 
engines by experts, and an analysis of these results, while being of 
especial interest in regard to the development of the internal com- 
bustion engine, shows that, in most cases, the conclusions arrived at 
are rather based upon the engine selected for the experiments than 
the general principles upon which internal combustion engines 
should be designed. 

The most recent attempts to determine the temperature developed 
upon the explosion of the charge of gas and air, with compression 
carried to a high practical point, give a figure in the neighbour- 
hood of 4,500° F. ; this is much higher than the melting point of 
platinum, one of the most refractory of the known metals, which is 
about 3,227° F., so it is obvious that while cast-iron is employed as 
the constructive material for gas engines, the. melting point of 
which is only about 2,000° F’., some method must be adopted to carry 
off ‘the excess of heat developed at the point of explosion of the 
charge. By surrounding the combustion chamber and cylinder 
barrel with a water film.in circulation, the excess of heat can be 
absorbed without much difficulty, although the proportions of the 
cylinder and combustion chamber have a considerable effect in 

to the most practical method of controlling the extraction of 
the excess of heat. 

From the very instructive experiments carried out by Prof. 
Bertram Hopkinson*, it appears ‘that the exit temperature of the 
jacket water has a greater effect than was usually supposed, the 
mechanical efficiency varying, from difference in exit temperature 
alone, from 85 to 90 per cent. 

With an exit temperature of about 180° F.,-the frictional loss 
was from 24 to 5 per cent. less than wien the temperature was 
reduced to 155° and 69° F. respectively. : 

With engines of small power these differences may not be of 
much importance, but with such large units as are now being built, 
the advantage of keeping the exit temperature of the cooling water 


® Institution of Mechanical Engineers, October 18th, 1907, 


Fia. 1.—RELATION BETWEEN CLEARANCE SURFACE 
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Fig. 2.—RELATION BETWEEN 
COMPRESSION AND EFFIcrEncy, 


RATIO OF COMPRESSION 


AND VOLUME. 


In nearly all cases where elaborate tests have been carried 
out on internal combustion engines, some of the results 
reported are iofluenced by the design and proportions of the 
special make of engine employed in the investigation, and 
may be modified when applied to engines of larger diameter, 
different ratio of stroke to diameter of piston, shape of the 
clearance space, &c. 

Thus, in Prof. F. W. Burstall’s third report to the Gas Engine 
Research Committee,* he tested an engine having a cylinder 16 in, 
diameter and stroke 24 in., under different compression pressures, 
As the length cf stroke remained constant, the relation between the 
clearance surface and volume varied, as shown in the diagram 
fig. 1, for the different ratios of compression, and in this particular 
engine—a Premier scavenging type—the efficiency for the different 
compression pressures was found to give the curve plotted in 
diagram fig. 2, which shows that for this engine the efficiency 
rise was not uniform after a certain point, but commenced to fall 
off above a compression of about 175 lb. per sq. in., a result partly 
attributed to the design of the combustion chamber, and which 
might not occur when the stroke of the engine was increased with 
the increase of compression. 

The tests upon the Premier engine, carried out by Prof. Burstall, 
further confirm the effect of projecting points or other parts of the 
surface of the chamber in which the compression is effected, 
which may not be effectively cooled by the jacket circulation 
water, upon premature ignition of the charge. : 

Above 140 lb. per sq. in. compression the contact points of the 
magneto-ignition apparatus caused pre-ignition, and the same 
result would occur from any projection, such as a corner, boss on & 
valve, or any part of the, surface which was able to retain heat 
through inefficient water cooling. 

A further important point in regard to the most suitable mean 
effective pressure was confirmed by the tests—that is, that the 
efficiency does not continually increase with the rise of mean 
pressure, but only up to a certain point. In this engine a 
M.E.P. ranging from. 85 to 95 lb. per sq. in. gave a higher efficiency 
than when increased up to 114 and 116 lb., the thermal efficiency 
falling from 39 to 32 per cent, . 

In connection with the range of temperature developed in gas- 
engine cylinders, Profs. H. L. Callendar and W. BE. Dalby} have 
made a series of tests which add greatly to the literature previously 
available. In a couple of tests quoted the temperature at the 
maximum reached from about 4,080° F. to 4,530° F., falling during 
expansion to about 1,060° F., but the entire range of temperature 
during the complete cycle includes the suction temperature of 
about 230 to 260° F., giving a total variation during a cycle of 
somewhere about 4,000° F., an almost incredible range considering 
that the apparatus in which it is developed consists only of cast- 
iron. 

Prof. C. E. Lucke’s recent contribution to the science of internal 
combustion engine practice deals with the control of internal com- 
bustion, and points out that even under apparently identical 
conditions the force developed by the explosion of the charge is 
not constant, but variable; he analyses the cause, considering the 
mixture effects, explosive waves, and pre-ignition, giving figures 
to show that equal volumes of hydrogen and oxygen compressed to 
33 atmospheres, give the lowest ignition temperature of 1,450° F., 
while carbonic oxide and oxygen in the proportionate volumes of 
2 CO + Oj when compressed to 43 atmospheres ignite at 1,600° F., 
also, that other proportions and mixtures of inert gases raise 
the temperature of ignition. A general conclusion is arrived 


* Institution of Mechanical Engineers, 1908, 

+ Paper on the “ Measurement of Temperatures in the Cylinder of 
a Gas Engine,” read before the Royal Society, November 7th, 1907. 

t “ Control of Internal Combustion in Gas Engines,” Americal 
Society of Mechanical Engineers, December, 1907. 
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at that pre-ignition is not caused directly by the temperature of 
compression, but by other contributory causes also, such as high 
initial temperature before compression, &c. _ The controlling con- 
ditions for the prevention of pre-ignition are given as “ (a) main- 
tenance of proportion of the elements of the mixture to those 
having the higher temperature of ignition, provided this mixture 
will still contain enough oxygen .to burn all the fuel present; (b) 
care in securing as low an initial temperature of the mixture as 
ible, by maintaining inlet passages cool, and purging the 
cylinder as completely as possible of burnt gases; this also involves 
the maintenance of early ignition to reduce final release 
temperatures; (c) care in designing’ the machine, so that interior 
shall be as well cooled and as uniformly cooled as possible. 
A well-cooled cylinder with one spot such as a nut poorly cooled, 
may just as well be poorly cooled, throughout.” 
The conditions under which the experiments of Prof. Lucke were 
carried out were different from the following earlier tests in this 
direction, in which lower ignition points were obtained :— 


Icnition Points or GasES WITH OXYGEN, IN 


Drcress F. 
V. Meyer Mallard Mayer 
and F, er, and LeChatelier. and Miinch. 

Olefines + O ... 1,124 
CH, + O... eek 1,201 1,202 1,233 
co+0O... 1,347 1,211 _ 
C,H, + O 1,141 
C,H, + O 932 1,076 


In almost all the reports upon experiments carried out in con- 
nection with the efficiency of the internal combustion engine, the 
hit-or-miss system of governing is generally referred to as not so 
satisfactory as governing the mixture by other means, but if must 
be taken into account that the tests are most frequently applied to 
single-cylinder engines, It is common knowledge that the hit-or- 
miss method of gas regulation is economical and efficient ; its chief 
defect is its effect upon cyclic regularity ; however, where improved 
cyclic regularity is necessary, as for driving electric generators, 
the question arises as to whether this should be obtained by other 
means of governing, heavier fly-wheel effect, or by a multiplica- 
tion of the number of impulses by reducing the size and increasing 
the number of cylinders. 

Where there are a number of cylinders, or double-acting 
cylinders, the proper application of the hit-or-miss system should 
give good results, and there would also be a saving in fly-wheel 
weight, for then the gas supply could be cut out of one cylinder, 
or one end of a cylinder, while the others contributed a maximum 
power stroke. When there are two or more cylinders connected to 
the same crankshaft, they should not be so arranged that when the 
‘speed increases, through reduced load, the gas supply is 
cut off from both cylinders in succession, as is the case when the 
governors of each cylinder are regulated to cut out at a given rise 
of speed; the governors should be so graduated that only one 
cylinder would be affected unless the speed continued to increase. 
It must be borne in mind that the heavier the fly-wheel the slower 
will be the regulation of the engine speed, and therefore a more 
sensitive governor is nece ; with a lighter fly-wheel the 
variation is greater, but the recovery also is quicker. 

In the case of a twin-cylinder double-acting engine, the governors 
might be so arranged that only one end of one cylinder was 
governed within a certain variation of speed, and at periods the end, 


or cylinder affected, could be changed, so as to regulate the wear - 


and tear. 

In regard to the question of reliability during continuous 
running for long periods, there are certain conditions affecting the 
internal combustion engine which differ from steam engine practice. 
Given a gas engine working in good order, and satisfactory in 
every way as to gas supply, governing, cyclic regularity, &., these 
conditions can only be maintained by anticipating the following 
causes of failure: unless the gas is sufficiently scrubbed, accumu- 
lations of deposited dust may bring about premature ignition ; 
lubrication must be so controlled that the lubricant does not 
become vaporised in the combustion chamber or become charred, 
and so form a deposit which may remain incandescent and cause 
pre-ignition ; all springs must be so proportioned that the inertia 
effects are maintained at a minimum. It is now a proved fact 
that the satisfactory working of a gas engine isto a certain extent 
dependent upon the skill of the atténdant in anticipating the 
possible cause of stoppage or irregular running, and it is not so 
much a skilled knowledge of the engine that is necessary, as a 
knack in judging a few simple conditions, such as guarding against 
excessive lubrication or the fouling of the combustion chambers. 
In this connection it is notable that steam engineers are adopting 
many points in connection with valve gear, piston rings, and valve 


actuation, &c., which gas-engine designers have proved effective 


under the more strenuous conditions of internal combustion engine 
practice, 


| 


—— 


The Tournament at Olympia.—In connection with 
the Royal Naval and Military Tournament now being held at 
Olympia, the whole of the electric light fittings used in the Royal 
box have been supplied for the occasion by the Edison & Swan 
United Electric Light Co., Ltd. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TuESDAY cannot appear until 
the following week. ‘Correspondetits should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless. we have the writer’s name and address in our possessvon. 


Gas' Turbines. 


In your issue of the 15th inst. there is an interesting 
leader on the gas turbine, in which some figures are given as 


to the power absorbed in compressing the quantity of air 


required by the turbine. 

In your leader, as in most other descriptions of attempts 
made from time to time to solve this interesting problem 
and to produce a successful gas turbine, it is always taken 
for granted that the air compressor must of necessity be of 
the turbine type and directly coupled to the gas. turbine. 
The reasoning employed. in arriving at this conclusion is not 
easily followed. 

No engineer ever insists on the air and circulating pumps 
used for the condensing plant of a steam turbine being 
driven from the turbine itself, as such an urrangement would 
doubtless lead to lower efficiency, even if practicable. Why, 
then, in the case of a new machine, such as the gas turbine, 
which is only in the experimental stage, should it be 


accepted as an axiom that the low efficiency so far attained 


must be still further reduced. by making the machine drive 
its own turbine air-compressor ? 

One would surely rather expect to find a compressor of, 
say, the Reavell high-speed type, used, independently driven, 


until the gas turbine itself has been more highly developed, — 


and an efficient turbo air-compressor found. The fluctua- 
tions in the air supply cannot enter into the question, since 
the Parsons steam turbine is arranged for the admission of 
steam in puffs, and the effect of an intermittent supply of 
compressed air to the gas turbine may be expected to produce 
a similar flow of hot gases, in puffs, to the machine. The 
question of thermal efficiency is also always thrown in the 
face of anyone who expresses any belief in the ultimate 
success of the gas turbine, and the hopeful advocate of this 
machine may expect to be advised to refer to this point as 
elucidated in Prof. Stodola’s excellent treatise on steam 
turbines. 

One is inclined to speculate as to the probable stage at 
which the steam engine would have arrived if Boulton and 
Watt, or any other of the pioneers, had been, so to speak, 
“warned off the course” in a similar way, by having the 
bogey of poor thermal efficiency thrust before them, in 
season and out of season. 

The machine described in your leader seems to show signs 
of success in the near future; and if the experimenters 
follow the lines which have’ produced the successful and 
efficient steam engine and steam turbine, they will probably 
reap their reward. 

In both these cases, engineers sought first of all to produce 
a machine which would turn round, and then to improve 
the machines so that they would turn round efficiently. 

The tendency in this day seems to be to try and produce 
an entirely new machine, be it a gas turbine or any other 
machine, which fulfils both these conditions from the start, 
and if the second condition—viz., efficiency—is not attained 
immediately, to brand the whole machine as a failure, and 
warn any other hopeful experimenters that it is impossible 
to produce a commercially successful machine. Fortunately 
for the engineering industry, there have always been, and 
let us hope always will be, men with sufficient courage to 
follow their convictions and neglect the croakers. 

Cc. 

London, May 20th, 1908. 


[We are glad to publish this letter. We by no means 
take it for granted that the air or gas compressor need 
necessarily be of. the turbine type, for, frankly, we do not 
believe that this compressor has yet attained such a degree 
of efficiency as to warrant its displacement of other types 
of compressor. Nor did we throw out the thermal efficiency 
as a discouragement, or in any way attempt to warn people 
off the course. . 

_As our correspondent says, everything must make a start 
somewhere, and usually everything new must start on a small 
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: scale, for convenience in application will often outweigh 
economy in small motors. Large motors must be first 


small motors can often afford to be wasteful. . Once started 
on the process of useful turning round, better efficiency 
may, and often does, follow. we 

It is not long since we heard-a gentleman giving evidence 
against the use of gas engines as motive power agents. In 
his evidence he gave figures that showed him td be very 
imperfectly acquainted with the elements of fuel combustion. 
And if the arguments of the great family of croakers be 
looked into, it will only too often be found that “ vile self 
gets in,” and that the old adage that fools and children 
should never see half-finished work has its application to 
many adult so-called engineers. 

As we have long since pointed out in these columns, the 
modern fact that certain tool steels cut and endure when 
red-hot is amply sufficient to convince the thinking man 
that ideas of a few years ago have now lost their meaning, 
and we haye entered upon a new era of the materials of 
construction, which may quite change the prospects of the 
gas turbine.—Eps. E.R. ] 


Meter Testing. 
 &g It was with great interest that I read the communicated 


ey and I should therefore like to be allowed to add a few 
remarks upon this subject. 

I am inclined to believe that the meter testing depart- 
ment, especially amongst the smaller supply stations, does 
ie not get the attention which is its due. It is extremely 

Rc important that the meters which are fixed on consumers’ 

co premises should be correct to within allowable limits, and 
kept so. This can only be accomplished by making an effi- 
ue cient test of, and checking, each meter previously to its being 
— installed on the consumer’s premises. Afterwards the meter 
should be tested “ in position ” periodically, and whenever 
there is any unaccountable fluctuation in the readings during 
a certain period, by means of a good portable instrument, 
several of which, and suitable for all tests, are obtainable. 

Then, again, it seems to me to be very necessary to place 
a man of good practical and theoretical knowledge in charge 
Ae of the meter department. As regards the other members of 
gi the department, they need not necessarily possess any special 

— training, as their work would be overlooked and checked by 
the “‘ man in charge,” who should be thoroughly acquainted 
i with all the details of his work and the efficient upkeep of 

the department. I have met with cases where, on a three- 
wire circuit, a shunt meter has been installed and connected 
up with half the shunt voltage, and another where (the 
wiring being a little complicated owing to additions and 
extensions) quite one-third of the current consumed did not 
pass through the meter, and was therefore unaccounted for. 
These wereron large installations, so that an idea of the 
/ losses can be formed, as the mistakes were only rectified 
after some time had elapsed. Then, again, it is surprising 
what a “lawful” increase of consumption can be gained 
by occasionally inspecting the meters on circuit, and keeping 
them in a thoroughly clean and working condition as regards 
starting current and low loads. - 
Space here does not permit-of any elaborate details, but, 
i; in conclusion, I should like to state that I consider the 
“ meter department,” being so closely connected with the 
accounts and. returns, to be one of the most important 
departments of an électricity supply, and, as such, it deserves 
every possible support and encouragement. “ 


May 25th, 1908. 


~ 


R. W. J. 


Placing Orders Abroad. 


I am pleased to see that. “W. M. M.” agrees with the 

basic principle of Free Trade, is something gained. 

— That being sd, the difference between us is merely a matter 

The school of economics in which I have studied lays ‘it 

down very clearly that all trade is barter, and that the 

current coin of the realm is a means only of exchange. It 


economical, even at the cost of labour and attention, but 


article on “ Meter Testing” in the Review of last week, 


does, not. matter .whether. the labourer buys a half-penny 
paper or the capitalist runs a printing works, whether a 
newly-married couple sets up a house of furniture or a 
Whiteley maintains a furnishing establishment, whether the 
tenant, has his honse fitted with electric light or a company 
runs a generating station, whether the passenger pays a 
small fare for traction services or the traction company 
provides the necessary facilities, whether merchandise ig 
produced for export, and returns are received in imports, 
whether the professional man renders service for gain, what- 
ever branch of trade, industry or profession is taken, the 
sum total of the whole resolves itself into bartering goods 
for goods, service for goods, or vice versa. 

And under such a system, and all economists maintain 
there is, and can be, no variation of the system, we, as a 
nation dealing with other nations, are virtually under the 
necessity of placing orders (we call it ordering—it is, 
however, part and parcel of the system of barter) for the 
products, sometimes machinery, of various nations, and under 
these circumstances, I must maintain that, although no one 
is compelled to place orders for any particular machine 
abroad, there could be no irregularity in the Hull Corpora- 
tion placing an order for a generator with a German firm. 

If we place an order with a German firm, the German 


- banker will be absolutely compelled to negotiate for some 


English goods if he wishes to realise on the bill of lading. 

“"W. M. M.” must, I fear, be labouring under some 
delusion when he says that we have never had unrestricted 

e. 
A nation such as ours, which does not tax imports of 
necessity to the-welfare of the nation, for protective purposes, 
levying only small duties for revenue, is enjoying the advan- 
tages of unrestricted trade. 

I find it quite impossible to agree with “‘ W. M. M.” when 
he says there are many teachers and few learners. On the 
contrary, the letters appearing in this and other papers are 
an indication that there isan earnest desire to get to the 
bottom of this question of free or taxed imports. Certainly, 
it is far from my intention to set myself up asa teacher, 
but Iam ready to defend the principles of the system of 
commerce which has been such a boon to my country, in 
producing wealth and prosperity, and providing some of the 
capital for all the multifarious purposes that abound. 

The points raised in the letter by “‘A ” are most interesting, 
and I think I shall be able to deal with them satisfactorily. 
The proportion of raw and manufactured goods imported 
does not remain rigidly fixed. ‘They vary absolutely accord- 
ing to the requirements of trade and the home harvests. 

If the harvests are bad, the imports of manufactured 
goods are the first to decline on account of the larger quantity 
of food required, and the imports of the raw materials of 


_ trade vary the least and are the last to be affected. It must 


be obvious on the face of the question that the foreigner can 
have no influence on our home market. We do not take 
any manufactured goods the foreigner may have to dispose 
of, we take such as we require. We could certainly manu- 
facture many things which we purchase. The shipbuilder, 
boiler maker, engineer, and the electrical engineer can 
manufacture all or most of the tools they require. But they 
don’t do so. Why? Because it is advantageous for them 
to pore those articles. The same applies to our foreign 
e, 

It cannot be denied that if imports of raw materials can 
be increased’ and our manufactured exports also increased 
that the home worker would be benefited. No one will deny 
that, itis too. obvious. As I mentioned in my last letter, 
our manufactured exports in April of this year were worth 
£24,000,000. Butsupposing we increasethem to £34,000,000, 
we cannot import’ raw materials to that extent to cover the 


increase. Raw materials in the ordinary course of trade have 


not half the value of the finished article. 

It will be all the better if‘ A” reconsiders the matter of 
foreign investments. I cannot do better than refer to them 
in the same terms with which they were viewed prior to the 
advent, or rather resurrection, of the agitation for taxing 
imports. We had always considered them, together with our 
foreign trade, as the crowning glory of our enterprise and com- 
mercial activity. That was the view held alike by the whole 
nation and to uphold the.supremacy we have attained, as we 
consider those investments and trade of such paramount impor- 
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tance, we have invested millions in warships to protect them, 
and we tax ourselves to the tune of about £35,000,000 per 
annum. For what? To part with our foreign investments 
to some other nation and debar ourselves of the unparalleled 
influence in commerce and finance, which those invest- 
ments secure to us, withdraw them from an unlimited 
market, and reinvest them in a market at home of limited 
extent, without expansion? Are the proposals by “A” 
really serious? -If the proposals by the school of import 
taxers are economically sound, then the whole of the enter- 
prise of Great Britain has been a gigantic mistake. 

It can be demonstrated very clearly that these foreign 
investments and commercial enterprises are a distinct advan- 
tage to us as a manufacturing nation, and instead of causing 
unemployment, they act in exactly the reverse way, and are, 
as a matter of fact, worthy of all the capital we have sunk in 
our Navy to protect them. 

In considering this matter, we must not lose sight of the 
fact that there are people in this country other than manu- 
facturers and workers in factories, works, &c. : 

Our unrestricted imports of goods of all classes, turned 
into cash in the home markets, in the first place, pay for the 
articles exported, and provide the investor with interest on 
his securities. 

They also provide fresh capital for our shipping com- 
panies, for the princes of the shipping world, and those 
dependent on their enterprise. Take a walk in and around 
Leadenhall Street, visit the docks, take a sail down the 
Thames, visit Southampton, Portsmouth, Plymouth, 
Bristol, Cardiff, Liverpool, Manchester, the Clyde, Aberdeen, 
Dundee, Leith, Newcastle, Sunderland, Hartlepool, Harwich, 
and finish up again by entering the Thames, and watch the 
ships, principally our own, leaving and entering the docks, 
and consider the thousands upon thousands, hundreds of 
thousands of men, women and children who are absolutely 
dependent upon those imports coming in free of duty, and 
whose very existence rests upon the security of our foreign 
investments being maintained. 

Touch with the careless hand of the import taxer those 
foreign securities and trade, restrict those imports and 
exports by a tariff, part with the investments to some other 
nation, and you bring upon the country an unparalleled 
catastrophe of ruin, utter and complete. Some slight 
measure of the disaster associated with the application of 
the policy of the import taxer may be gauged when we con- 
sider that the value of our foreign trade during 1907 was 
over £1,000 millions. Decrease it by only 20 per -cent., 
and you wipe out trade to the extent of £200,000,000. 
(Let the import taxer point to any necessary developments in 
this country where half that sum can be invested.) What 
does that mean to the shipping world, which can only exist 
by our shipping being maintained in full swing as at 
present ? 

It means, if we take the shipping charges on 20 per cent. of 
foreign trade at an average of about 4 per cent., that 
£8,000,000 (eight millions) per annum, will be withdrawn 
Jrom the shipping world alone, and what does that mean to the 
shipowners’ insurance brokers, the shipping clerks, the crews, 
dock labourers and others directly interested in shipping ? 
Ruin and starvation to many. 

Take again into consideration that it is absolutely 
impossible to decrease imports by tariffs, without also at the 
same time decreasing exports, and it is not difficult to see 
that 20 per cent. = £90 millions off our export trade would 
throw men and women out of employment by the score of 
thousands. 

“A” asks if I can show that Britain and its workers 
benefit equally well, whether the factories be on foreign 
shores or in this country. 

In the first case it is quite certain that if British capital 
had not been employed to erect factories on foreign shores 
the people in those countries would have erected them them- 
Selveg, and purcliased the plant where they pleased. | But 
the British capitalist takes advantage of those opportunities, 
and invests his spare capital there, with the result that the 
machinery is bought in this country and work is found for 
mechanics, millwrights, engineers, boilermakers, &c., and 
partly accounts for our manufactured exports being counted 
by thé hundreds of millions of pounds sterling, and the 
investor has the advantage of receiving the full interest on 


‘ 


his outlay, and that, or part of that interest, iassists in 
capitalising electric generating stations and ‘inding employ- 
ment for electrical engineers, for the professor and student 
in the college, directors and managers in their offices, 
workmen in the shops, labourers in the yard and the wire- 
man fitting up wires in all sorts of buildings from the palace 
to the collier’s cottage. ; 

In conclusion, let me say that our foreign investments do 
not in the least affect the home market except beneficially, 
and those investments do not prevent the securing of all 
pe capital that is necessary for industrial developments at 

ome. ; 

Our foreign investments and trade went on increasing 
during the time of the great industrial developments at 
~home, brought about’ by the introduction of the steam 
engine, gas illumination, developments in telegraphy, in the 
development of our railways, electric lighting and power 
schemes, and the last great boom, the development of 
electric tramways. 

During all the great strides in our industries, there has 
always been enough and to spare of capital at home to meet 
the requirements, and if anyone can show commercially how 
the electric tramway industry can be developed to further 


connect the outlying country districts and make the lines: 


feeders to the railways and so be a general benefit to the 
rural population, there will be all the capital required in 
this country, and some of the millions which come to us 
annually from our foreign investments will be used in the 
development. 

And we must not forget that instead of the foreigner 
being a general nuisance by the imports received from him, 
that he, and he only, by paying for the goods and services 
we render to him, pays every penny of the salaries and wages 
of the hundreds of thousands of those engaged in foreign 
trade and finance, and in the handling of goods of that 
trade. He paid us last year over £640,000,000. I invite 
“A” to say whether that gigantic sum, magnificent in 
its proportions, is of any benefit to the employer and 
workman. 

In the opinion of an ordinary common commercial man 
such a sum is beneficial not only to the King in his palace 
and to the cottagers by the wayside, but is of distinct 
advantage to the country generally. 

Let the politician juggle, but we as commercial men have 
to look twice and thrice before we play fast and loose with a 
nation’s income. 

_Jno. I. Hall. 


Electric Swimming Club. 


I am desirous of arranging matches with other clubs 
connected with electrical undertakings in London. Should 
any such exist, will the secretary communicate with the 
undersigned. 

T. Welch, Hon. See., 
Fulham Electric Swimming Club. 


Electricity Works, 
Townmead Road, Fulham, S.W. 
May 25th, 1908. 


Letter Tube Railways.—The scheme brought forward 
‘in Berlin for the establishment of tube railways for the transport 
of sacks of letters and parcels between the head post office and the 
railway stations is expected to be carried out in a few years, when 
it has been sanctioned by Parliament, although the proposal for the 
time being is not ripe for discussion. A similar project for an 
underground tunnel railway in Vienna has been placed before the 
Ministry of Commerce by the Siemens & Halske Co, The question 
is now being investigated and calculations made as to the 
practicability of the scheme which would render it necessary for the 
Danube to be crossed under twice. It is estimated that the 
execution of the work would, at the expiration of 30 years, 
result.in a considerable economy as compared with the present 
system of conveying the mails from the principal post office and 
the railway stations. 
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London United Tramways Bill. 


On ‘Tuesday, May 19th, a Select Committee of the House of 
Commons, Mr. D. H. Thomas presiding, commenced the considera- 
tion of the Bill promoted by the London United Tramways Co. 
Mr. Balfour Browne, K.C., and the Hon. J. D. Fitzgerald, K.C., 
appeared for the promoters, and petitioners against include 
Middlesex County Council (Mr. H. Lloyd, K.C.) and Surrey County 
Council (Mr. Reader Harris, K.C.). ’ 

Mr. Batroug Browns, K.C., in opening the case for the pro- 
moters, said that the object of the Bill was to confer further powers 
upon the London United Tramways Co., Ltd. There were some 
parts of the Bill which were not opposed, but the part to which 
objection had been taken was the construction of a line across Kew 
Bridge, about 3 furlongs in length. The present line that ran from 
Richmond to Kew Bridge was worked by horse tracticn, but under 
the Bill they sought powers to electrify it. A considerable portion of 
Sp the company’s traffic passed along that tramway, but when the public 
fas ’ got to Kew Bridge they had to get out of the trams and walk 
4 across the Bridge. The public, he believed, found it more advan- 
4 tageous to get from the City to Richmond by taking the Tube to 
Shepherd’s Bush and then riding in the company’s cars, than 
to travel by the South-Western Railway. However, it was a great 
inconvenience that the public had to walk over the bridge, so the 
company proposed, with the consent of Parliament, to take the 
trams across the ‘bridge and link up the two systems. The Com- 
mittee were aware that, under the Tramway Acts, one of the 
preliminaries in promoting a tramway was to get the consent of 
the local authority and the road authority. That, no doubt, 
was a good thing, as a tramway in certain places might 
be a -disadvantage to the public—especially in narrow 
thoroughfares. Unfortunately, that veto had been used by 
a local authority, not for the purpose of stopping a tramway being 
constructed in a dangerous place, but for getting large concessions 
out of tramway promoters, and that, he ventured to say, was not 
intended by Parliament. He would show that in that particular 
case with a view to getting large sums of money, the County 
Councils had withheld their consent, and his clients, therefore, 
( came to Parliament and asked that under the circumstances the 
# Standing Orders requiring the promoters to get the consent of the 
| local authority should be dispensed with. It was time that some- 
zh body should put their foot down and stop what he would call 
= blackmail, or, to use a more delicate expression, blood-sucking, and 

Ei} say that it should not go further. Counsel then went in consider- 

' able detail into the different negotiations that had taken place 
4 between the company and the two Councils. Failing agreement 
as to terms, the promoters brought the Bill before the Com- 
mittee on its merits. He was sure the Committee would not 
sanction any attempt at what he had called blackmail. The Council 
were not only persistent in their opposition; but they were unfair. 
That was the Middlesex County Council's notion of facilitating 
tramways. Dealing with the petitions, counsel said that the 
petition of Middlesex County Council was unfair, as that body 
agreed not to oppose any Bill of the company on preamble, but only 
on clauses. As to.the Surrey County Council’s petition, that was 
like the other one, purely a question of terms, and his company 
considered them exorbitant. He was informed that the promoters 
of the West Barnes and Richmond tramways were opposing the 
a Bill. They objected to it on the ground that the promoters would 
i ‘ compete against them, but it was obvious that if that company got 
4 this Bill passed, they would be competing with his clients. He 
appealed to the Committee not to allow the claims of the two County 
Councils for exorbitant terms to deprive the public of the facilities 
of being able to travel across Kew Bridge by tramcar. 

Sm Currron Rosinsoy, in answer to Mr. J. D. Firzceracp, 
K.C., said he was managing the London United Tramways 
system. The only opposed portion of their present Bill was 
that for the construction of a tramway over Kew Bridge, 
and by this short piece of tramway they would connect the 
whole of the Middlesex system with that of Surrey. The 
horse car section at Richmond was the only piece of horse tramway 

— in West London. ‘They regarded it as somewhat of a blot on 
oe their electrified system generally, and were anxious to electrify 

it, but.it was useless to do this unless they cculd get across the 
bridge. There was no engineering difficulty in constructing the line 
across the bridge. In 1898, when the bridge was in course of con- 
struction, he proposed to the Joint Committee of the County 
Councils that’ they should allow him to lay his rails on the 
bridge, and leave the question of terms for running to be arranged 
afterwards, and they absolutely refused this. In 1903 the 
County Councils and the local authorities refused their consent, 
and under the Standing Orders of Parliament he had to drop the 
Bill. In 1906 the County Councils continued to oppose. They 
a asked not only that the company should pay £1,000 each to 


ie og the two County Councils, but that they should also maintain the 
— ; whole surface of the bridge, including the parapets, which would 
# amount to at least another £2,000 a year. The company declined 


todo it. In 1904 the Brentford Urban District Council, as a con- 
2 their consent, wanted the company to pay them £1,000 a 
year to widen the High Street, which would have cost £500,000. 
In spite of the fact that the Middlesex County Council were bound 
by an agreement entered into in 1901 to facilitate the operations of 
the company, they had refused their consent to the company going 
over the bridge. The Standing Orders Committees of both Houses, 
however, suspended Standing Orders, so that the Select Committee 
might consider the case on its merits. He would like to point out 


‘leave for crossing a bridge. 


what the effect of this wayleave of £2,000 would have upon 
the financial aspect of the proposition. At the present time 
they were working a mile and a half of the line in 
Richmond asa horse tramway, paying a wayleave of £1,250, 
and they had made a net loss on the working of that line 
during the past four years amounting to £2,118 per annum, 
If they paid a wayleave on the tramway as electrified (because 
they would have to scrap everything there was now) the capital 
invested in the new line would bring the whole of the capital 
invested in the ‘two miles of line, including the bridge, up to 
£100,000, or £60,000 per route-mile. The average receipts on their 
tramways during the year 1907 were £6,519 per route-mile. The 
expenditure amounted on the average over the whole line to 


- £4,088 per route-mile, the working cost of the whole system being 


62°72 per cent. of the receipts, and in the whole of the districts 
served by the company over £1,000,000 of capital had been exacted 
by the local authorities in the same way as Middlesex and Surrey 
now sought to demand a wayleave from them with regard to 
Kew Bridge. So that instead of giving a return to their share- 
holders of 5 per cent. as they would have done if these wayleaves 
and exactments had been eliminated, as was the case with the 
London County Council, they had paid only 1 per cent. He 
wished to be perfectly fair, and to say that he offered at ‘one time 
to pay the County Council a wayleave of £239 10s. 8d. per annum 
for going over Kew Bridge. 

You have had a large experience as a tramway manager and 
director of how the veto under the Standing Orders is used by 
local authorities ?—I have. It has been driven into my soul during 
the last 20 years particularly, and it is the greatest relief in the 
world to find that, after the claims and arguments that I carried 
through for many years with local authorities, my efforts have been 
successful, and that the removal of the veto has been accepted by 
the Standing Orders Committees of both Houses during this 
session. 

Cross-examined by Mr. Reaper Harnzis (for the Surrey County 
Council): Wrirness said the tramway company could not monopo- 
lise the bridge. They only carried the people across instead of 
the people walking or going over in ’buses. They did not wear the 
toad, but the ordinary traffic did. Because Richmond had 
exacted £1,250 for a stretch of road, there was no reason why 
Surrey County Council should be as bad. : 

You just said “in the public interest,” but you are a limite 
company trading for your own benefit, while we represent the 
public of the county ?—We carried 60 millions of passengers last 
year for 1 per cent. ; that is not much benefit. 

It is not our business if you mismanage it. You have managed 
it very cleverly, as we have seen very often in these rooms ?—I do 
not think the business is mismanaged. The fact that people ride 
in those millions proves that we do not mismanage our business. 
We are weighted now by these tactics of the local authorities, which 
you are now trying to press further home. 

But you do agree that, representing the public as we do, we are 
quite right to seek to protect the public interest by not allowing 
people to come across the bridge?—I think opposition may be 
carried too far in the public interest, and with great respect I think 
that is what you are doing now. 

Continuing, Witness said that the traffic they carried on the 
Kew Road line last year was £4,535, and it cost them £6,652 
to earn it. The irony of the thing was that any motor-’bus 
that chose might run over the bridge, stop, block, do anything they 
pleased, charge what they pleased, and run how they pleased, with- 
out paying rent, rates or taxes, and the County Council’ had- no 
control. With regard tothe payment to the Richmond Corporation 
of the £1,250 wayleave, it was a case of having a revolver at their 
head, and they bad to give it orclear out. He did not wish them to 


disintegrate their system. 


In answer to Mr. Sziumpge, who appeared for the West London, 
Barnes and Richmond Co., Witwezss said they had not agreed as to 
the form of electric traction in the Kew Road with the Richmond 
Corporation. The Richmond Corporation, listening to 'the voice of 
charmers like Mr. Szlumper and those associated with him, came 
before the Corporation last year and pointed out that they were 
quite wrong in insisting upon the deep conduit system ; that it had 
been a failure in London and everywhere else where it was laid; 
but there was a certain system recently adopted by the L.C.C. which 
the Corporation said they would be glad to accept. Taking advan- 
tage of that, he said, “ Very well ; now that I know the form of 
traction which you think you would like, I am prepared to fall into 
line upon any approved system of that sort.” That was as far as 
they had got. 

Have you made yourself aquainted with the route of the proposed 
West London, Barnes and Richmond Tramway ?—I think I know 
the whole of Middlesex and Surrey, but I have no particular interest 
in this wild-cat scheme of yours. : 

Mr. Reaper Harris addressed the Committee, and urged that 
there was nothing wrong in asking a private company to pay a way- 
The company had admitted the 
principle by paying £1,250 to Richmond as wayleave for a couple 
of miles of tramway. 

Mr. H. Luoyp, K.C., also addressed the Committee for the Mid- 
dlesex County Council, and said there was no justificatiofi for 
accusing the County Court of departing from good faith in the 
matter. 

The Committee passed the preamble of the Bill, but intimated 
that they hoped the parties would come to an agreement with 
regard to some compensation being paid the County Council for 
travelling over the bridge. 

On Wednesday morning, May 20th, Mr. Cripps submitted a 
clause, but as the parties did not agree a further adjournment 
took place. On reassembling, another clause was submitted by 
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Mr. Cripps, but the Committee after consideration rejected it, and 
ordered one to be inserted providing that a wayleave of £1,000 
a yoar be divided between the two County Councils. 


Central Ireland Electric Power Bill. 


On Tuesday the Select Committee of the House cf Commons, 
presided over by Mr. Luke White, had before them this Bill, which 
the Committee rejected some weeks ago, but which the House of 
Commons ordered to be re-committed. Mr. Freeman, K.C., said 
that the Bill originally proposed was muck larger than it was now. 
The city of Dublin, the urban districts of Rathmines, Rathingar 
and Pembroke, and certain parts of King’s County were no 
omitted. The capital powers were now to be £150,000, instead o 
£450,000, and the name was altered. It was understood that, as a 
result of the Patents Act, a number of foreign manufacturers were 
coming to the country and would require power. They had a good 
deal more financial support behind them than was previously 
disclosed to the Committee. Counsel gave names of some of the 
subscribers. After a protest had been entered by Siz R. Lirrier, 
K.C., on behalf of the Alliance Gas Co., against the re-hearing, 
Mr. ARNOLD Lupton gave evidence, and said that he regarded 
this peat-utilisation operation as being likely to prove very profit- 
able. He was prepared to support the scheme financially. Other 
evidence as to financial support having been given, the Committee 
passed the preamble, subject to clauses being inserted for the 
protection of the gas and other mains of the Dablin Corporation. 


London and District Electric Supply Bill. 
(Continued from page 857.) 


Turspay, May 19rH. 


On Tuesday, May 19th, Ms. Hammonp was still in the witness 
box. Replying to Mr. Wit.iaMs, representing Stepney Borough 
Council, he admitted that the cost of distribution formed a con- 
siderable portion of the cost of the generation and distribution 
expenses, something like 50 per cent. to 60 per cent. Questioned 
asto the diversity factor, Mr. Hammond said that that was where 
the distributor’s profit would come in. He did not know that the 
Stepney Council charges were, for lighting 2‘ld. per unit, power 
and heating ‘95d., and public lighting 1:27d. 

In answer to Mr. Cans, for the Marylebone Borough Council, Mr. 
HammonD said that if the diversity factor was 1°25, instead of 1°5, 
it would greatly affect the company’s profite. 

Mr. CHartris (Hampstead B.C.) questioned witness as to 
whether the promoters would not leave Hampstead area out of the 
scheme. Mr. Hammond said that if they left it out, it would bea 
step in the wrong direction, and they wanted to remedy the existing 
state of things. ' 

Replying to the CHargMan, CounsEL said that the consumers for 
power and heating only represented 4 per cent. of the total. 

Answering Mr. Munzosg, for Shoreditch and St. Pancras Borough 
Councils, Wirngss said he was not aware that St. Pancras and 
Shoreditch had been offering Mr. Merz’s maximum. prices for the 
last two or three years. He did not know that the load-factor in 
Shoreditch varied from 15 per cent. to 22 per cent. 

In reply to Mz. Maccassgy, for the South Essex Water Board, 
Mr. Hammonp said he thought the promoters would give that 
Board the protection given to the Metropolitan Water Board. 

Mr. TaxBot, K.C., objected to Mr. Maccassey cross-examining 
witness on clauses, and said that if the South Essex Co. would 
submit clauses, the promoters would be prepared to consider them. 

Continuing, Mz. Hammonp said they would take out of the 
Thames 600,000 gallons of water for condensing purposes. They 
would sink wells on the site of the generating station. Under 
their Bill they had power to acquire 250 acres of land for their 
purposes. 

In answer to Mr. SNowpgEn, representing the Hammersmith 
Borough Council, Wirngss said that he was not aware that the 
“sae supplied more electricity for power than for private 

ighting. 

CounsgL argued to show that by the scheme proposed under the 
Bill, there was a danger if any unforeseen circumstances should 
occur to stop the supply, that London would be deprived of its 
electricity if all the authorised distributors were dependent upon 
the promoters, They were under an obligation to supply consumers 
over 250 Kw. if they asked for a service, but under certain circum- 
stances they would have to enter into a seven years’ contract. It 
was quite possible that if the consumer was not in a position to 
enter into a seven years’ agreement, he would turn to the other 
authorised distributors. 

Replying to Mz. SaunpeERs (Islington B.C.), Mz. Hammonp said 
that there was no obligation under the Bill for the promoters to 
supply a single unit within five years. 

Re-examined by Ma. Tatsot, K.C., Wrrness said that if they 
purchased an undertaking they could charge the prices under that 
company’s order, but, of course, if it was a profitable concern, the 
promoters would have to pay for it as such. Whatever advantage 
the promoters got under the Bill would also be of benefit to the 
distributors, as they would be able to obtain their energy at a cheap 
rate. He was confident that many authorised distributors would 
take a supply. There was no need for the distributors to enlarge 
their stations, as they could take a supply from the promoters. 

Arising out of a question addressed to witness by Lorp 
Sanpmason, Ma. Tatsor said that the question of whether a supply 
should be given to a customer direct or through a distributor, 


not been considered when drafting the Bill; obviously, it would 
have to be considered. 

Replying to said that they did not 
anticipate that the London County Council would come to them 
early for a supply. The promoters would, of course, supply tramways 
if they were asked. 


Wepnespay, May 20Tx. 


At the sitting of the Committee on Wednesday, May 20th, 
evidence was given by Sin HucH. Owzn who said he was 
one of the promoters of the Bill. He was managing director 
of Bell Bros., Ltd., a director of Dorman, Long & Co., and of the 
North-Eastern Steel Co. A capital of £1,500,000 was invested in 
Bell Bros. The company worked in connection with the other two 
companies he had mentioned, and they employed about 10,000 
men. He was one of the promoters of the Cleveland and Durham 
Electric Power Co., which obtained its powers in 1891. He had 
considered the question of power production, and made himself 
acquainted with electrical matters in England, so far as a non- 
expert could. At several of their works they had their own 
electric plant installed, but they did not intend to extend that, 
and had arranged to take some of their power from the Cleveland 
Co. They were now putting up the first rolling mill in England 
to be driven electrically, and proposed to take their power from the 
Cleveland Co. The Middlesbrough Corporation had its own electric 
installation, with an output of 1,500,000 units a year, but had 
arranged with the Cleveland Power Co. to take a supply of elec- 
tricity. He had brought his knowledge of the question gained 
from many other parts of the country to bear on the subject as 
concerning London. MHe desired to see London in the same 
position as places in the North, with regard to a bulk supply, and 
he’thought it would pay manufacturers on a very large scale to 
take their power from a bulk company, instead of putting in their 
own installation. He had gone carefully into the question of the 
purchase of the undertaking. It was obvious that when one embarked 
on an undertaking necessarily of so speculative a character as that 
involved in the supply of electricity to London, it was essential 
that the undertakers.should have some extensive powers to recover 
the capital invested. The question which presented itself was as to 
the sort of clause necessary to effect that object without putting 
the undertakers in a position of undue advantage or making them 
monopolists. Parliament had often had to deal with the question, 
and had adopted one or two alternative ways of accomplishing it. 
One was to prevent the tyranny of a monopoly by limiting the 
dividend, and another by providing for the extinction of the 
monopoly on certain specified terms. Those alternatives were 
applicable in different degrees under different circumstances. In 
their purchase clause they had considered these matters, and had 
asked for a somewhat extended time in which to exercise their 
franchise, leaving them very large powers within that term, and in 
this way they hoped to be able to carry their scheme into effect in 
a way which would be to the advantage of those to whom they 
supplied electricity. The object they had in view was to knit 
together the large body of consumers in London, and by offering 
electricity at cheap and reasonable rates he believed they would do 
this. In order to do that they must raise their capital at reason- 
able rates, and having done so they must have power during the 
necestarily prolonged experimental period to get back the money 
they had expended. It might be that some years would elapse 
before they were in a position to pay anything like the dividends 
contemplated in the Bill, and they must have power to get back 
the deficiencies of income. Their Bill was framed with that object - 
in view. They would bein a less favourable position than a water or 
@ gas company with regard to purchase, but they wanted to be 
— to show their subscribers that they would get their money 
back. 

Mr. FirzazraLp: As a promoter of -this scheme, have you gone 
carefully into the figures connected with it ?—Yes, andI am satis- 
fied it is a sound and workable one. 

And if it is passed substantially in the form presented, you will be 
able to raise the money ?—I believe so. 

I think you are prepared yourself to take a substantial interest 
in the concern ?—Yes. 

Are you prepared to be responsible for finding a sum of money? 
—If the Bill passes in substantially the form in which it is pre- 
sented, I think I could undertake to be responsible for finding as 
much as £250,000. 

In addition to that sum, you are authorised to speak for Lord 
Fitzwilliam ?—Yes; he would be prepared to take a substantial 
interest. 

Farther cross-examined, Wirnzss said of course they would have 
to pay for the raising of large sums of money, and in saying that 
the money would be raised on reasonable terms, it would be with 
the proviso that a reasonable period in which to raise it was 
allowed. 

Logp Wexsy pointed out that according to Mr. Hammond’s 
evidence, the raising of the necessary money would be spread over 
a considerable period, viz., £250,000 in the first year, and £700,000 
in the second year, and so on. That would make the raising of 
the money easier. 

Wrrnzss said that was so, but in going to the-money market to 
raise £1,000,000, one had to submit to the conditions of the moment. 
Although part of the money would not be required for a time, 
it was not so much a question of when the money was to be raised 
as where the loan should be placed. It might be put upon them to 
place the loan within a particular period, although they might not 
require it for a much longer period, 

The CaatnmMan asked what would be the effect if large power 
users determined at once totake a supply. The undertakers would 
then sequire to raise money in a period, 
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Witness said that if all the present supplying authorities in 
London came and said, ‘‘ We are so thoroughly convinced of the 
soundness of your scheme that we will take a supply from you,” 
then they would have no difficulty whatever in raising the money. 
Under the Bill it was necessary to raise £500,000 before they could 
put into effect the Lands Clauses Act. They were also providing 
that if they did not make a substantial commencement of the 
work within five years, the Board of Trade might come in and 
cancel their powers. They were prepared to substitute two years 
for the five. 

The CuatnmMan: Who interprets the work “substantial? ”—The 
Board of Trade. ; 

Answering questions put by Mr. Cowarp, K.C., on behalf of the 
L.C.C., Wirness said he had no written promise from Lord 
Fitzwilliam. 

The. Cuarpman said he had received a letter from Lord 
Fitzwilliam, stating that he wasgreatly interested in the supply of 
electricity to London, and would be prepared to further a scheme 
both financially and otherwise. 

Further questioned, WitnEss declined to give any idea of what 
he thought they could raise a loan at in the money market. He 
took it they would go to large firms to get it underwritten, but 
that would depend upon the conditions at the time. 

The Curran said, of course, if Sir Hugh Bell were to mention 
a@ sum now, he would not be likely to get it cheaper when he 
wanted it. 

Witness considered that the purchase clause in the Bill was 
better than that offered to be inserted in the Administrative Co.’s 
Bill of last year. 

Lorp.WetpBy asked what were the material differences in the 
two clauses. 

Mr. Cowarp said that as he read the present clause, the basis 
for purchase was to be the capital properly expended on the under- 
taking, but no provision was made in the Bill for repairs or 
depreciation. Who was to certify what capital had been properly 
expended? The purchasing authority might come into possession 
of plant which was quite obsolete. The effect of the clause in the 
Administrative Bill was that purchase was to be on the basis of the 
then value of the undertaking without any allowance for goodwill. 

Mr. Batrour Browne pointed out that in the clause in the 
present Bill, plant was not mentioned. It was simply capital 
expended. 

Cross-examined by Mr. BatrouR Browns, on behalf of the 
present electric lighting companies, WitTNEss said he was not 
prepared to say he would not subscribe £250,000 himself to the 
undertaking, but, of course, he meant that his friends would 
come in. He would undertake to raise the sum in six months if he 
got the Bill. The Cleveland Power Co. had had rather a troubled 
infancy, but it was now on its legs, and his son was a director. 

Replying to the CHarrman, WITNESS said that if the companies 
were to compete with each other in raising capital, they would be 
mutually destructive, but not, of course, as regarded their operations, 

In answer to Lorp SanpERson, Mr. Batrour Browns, K.C , 
said that, during the 17 years of their existence, the electric com- 
panies of London had raised £17,000,000 in capital, and the average 
return on that was £3 18s. 2d. per cent. per annum. 

Replying to the Cuarnman, Witness said that he had approached 
various financial houses in the City and received assurances that 
entitled. them to promote that Bill. If the Committee passed the 
Bill in a substantial form as promoted, he did not think there would 
be any difficulty in raising the capital. He spoke witha specific 
knowledge of what could be done in that direction. The most 
important clause, the capitalists considered, was the “ purchase 
clause” and the dividend clause. The only way they could hope to 
get the money was to show financiers that they would have a fair 
security for their money and a reasonable rate of interest between 
the time the company was promoted and redeemed in 42 
years or more. ff the purchase clause was cut about in such a 
manner as to take that security away, the promoters would have a 
difficulty in getting investors to comein. They did not necessarily 
want the clause exactly as it stood, but in whatever was substituted 
there must not be any ambiguity. He did not think there would 
be any reluctance on the part of investors from the fact that they 
thought Parliament would step in at the expiration of the company’s 
tenure and say that they had had a fair return on their capital 
during its existence. 

Lorp WELBy pointed out that the tendency of Parliament was 
more in favour of promoters. He instanced the case of a tramway 
company, which originally were granted a 21 years’ tenure, and were 
now allowed a longer period, thus giving the promoters an oppor- 
tunity of getting a return on their capital. 

Replying to the Cuargman, Witness said that if they replaced 
their machinery it should be provided for out of revenue. 

In re-examination, Srr Hucu Berti said that he was quite 
willing to enter into an obligation to provide sufficient money so as 
to,replace machinery, &c., out of revenue. 

Answering Lonp Wexsy, Witness said that as to the suggestion 
that the scheme would jeopardise £13,000,000 of capital, he thought 
that half of that money was for distribution, so that it reduced 
the value of that argument by one-half. 

Mr. Smirp, examined by Mr. Tuomas, said he 
went over a number of electric installations in America in 1904, 
and from that time he took a keen interest in the electrical 
development of the City. The other promoters of the Bill were 
Mr. Robert Miller, Mr. Vincent York, Mr. George Young, and Mr. 
Guinness, and they had all promised to take a substantial number 
of shares. 4 

The CHarnmMaNn: Have they named any figures ? 

Witness: No, my Lord, they have not. 

The CuargMan pressed witness as to whether he would name 


any figure.as to how much money his co-promoters would be 
responsible for. 

Wrirnzss said he thought they would come forward‘with a sum 
substantially the same as that proposed by Sir Hugh Bell. He 
had no assurances, however, from them}; but he was basing his 
conclusions on the amount of money they handled. 

Questioned by Siz Rate Lirrzer as to whether the leaving of 
the City out of the area proposed to be supplied by the company, 
would affect the scheme financially, Witness gave no answer. 

Rates Littier: I will not press the question my Lord, 
but I leave you to draw your own conclusion. 

Answering Mr. Faueman for the L.C.C., Wrrnuss said he agreed 
with the other witnesses that if the Bill was passed in a substantial 
form the capital could be raised. The Bill had not been discussed 
in detail with anybody except amongst the promoters. The 
purchase clauses that were usually inserted in Electric Lighting 
Orders were very uncertain as to what they meant at the 
expiration of their tenure. They wanted to know what they would 
get when a purchasing authority took them over. 

In re-examination, Witness said that the first half million of 
capital necessary for the initial stage of the company would be 
raised by the promoters. There would be no need to go to the 
public. He thought that for the rest of the capital they could get 
it from financial houses, which would underwrite it. They would 
not have to go direct to the public. 


Trurspay, May 21st. 


‘At the sitting on Thursday, May 21st, Mr. J. F. S. Goopay, 
manager of the Great Eastern Railway Co., gave evidence in 
support of the Bill, and of the advantage of a cheap supply of 
electricity to railway companies. He instanced the case of the 
East London Railway, which had suffered greatly since the 
Metropolitan and the Metropolitan District Railway Companies 
had ceased to run trains over the line. He thought that if a supply 
of cheap electric power was available the electrification of that line 
might be taken in hand. - 

In cross-examination, Witness said he did not pledge the Great 
Eastern Co. to take a supply for any purpose. He was not aware 
that the North Metropolitan Electric Power Co. had powers to 
supply railways outside their area. 

Answering the CHainsMAN, WitNnxgss said his company would not 
enter into contracts with any company for a supply of electric 
power, unless they had very considerable guarantees that the supply 
would be absolutely reliable. They were quite satisfied with the 
promoters of the Bill. 

Mr. V. L. Raven, chief mechanical engineer to the North- 
Eastern Railway, gave evidence as to the advantage to his company 
of getting a supply from: the Newcastle-on-Tyne Electric Supply 
Co. He did not think his company would have electrified their 
lines if it had meant building a generating station of their own. 

In cross-examination, Witness said there had been some tem- 
porary breakdowns in the sipply, but nothing to necessitate falling 
back upon steam engines. 

Mr. E. M. Duncan, consulting electrical engineer to Messrs. 
Maple & Co, Tottenham Court Road, stated that the firm had an 
electricity plant installed, but he considered the prices quoted 
under the scheme were sufficiently low to justify Messrs. Maple 
taking a supply from the power company. 

WITNESS was cross-examined as to prices quoted to Mesers. Maple 


by the St. Pancras Borough Council, but witness said he took it . 


that the local authority were debarred under statute from giving 
preferential treatment to any consumer. 

Mr. J. 8. Conorans, superintendent of the London factories of 
Vickers, Son & Maxim, said at the Erith works of the firm they had 
a private plant of 800-xKw. capacity, whilst extensions were con- 
templated at their Dartford and Crayford works, to bring the 
capacity there to 1,160 kw. He would be quite willing to scrap 
his works plants, and take a supply from the company. 

Mr. Cyrrit Hict, manager of Messrs. Lock, Lancaster & Co., lead 
merchants, of Poplar, gave evidence as to the amount of energy 
which his firm took from the Poplar Borough Council. He was in 
favour of the Bill. 

Mr. A. L. Stripg, managing director of the London, Tilbury 
and Southend Railway, was also in favour of the Bill. His com- 
pany had powers to erect a generating station and electrify the 
line, and had got a site for the station, but they considered it would 
be better to take a supply from an outside source. They had 
almost arranged a contract with the Charing Cross Co., whose mains 
ran over the tunnels of the Tilbury Co., but the local authorities 
threatened to bring an action, and contest whether the company 
was legally entitled to supply outside. 


Fripay, May 22np. 


Mr. Lupron, a director of the Yorkshire Electric Supply Co., 
was the first witness called. He said that his. company com- 
menced giving a supply of electricity in bulk in 1903 over the 
area known as the West Riding. The company had paid all its 
costs and interest. Six local authorities were taking their supply 
from them. One at Brighouse had closed its generating station, 
but the others possessed their our stations. : 

Answering Mz. Busue, Wirness said that taking the whole of 
their area, there were 26 local authorities giving a supply. Ever 
since their establishment they had endeavoured to get local 
authorities to take supplies from them, but so far they had only 
succeeded in getting six authorities to transfer their orders. Their 
charge to Brighouse was £6 per Kw., and 3d. per unit, but, of 
course, that varied according to the suprly given; he should 
think the maximum was 13d. per unit. 

In answer to Mr. Portock, Mr. Lupton said 


, 
904 
fr 
8a 
w 
3 st 
cc 
th 
= 
th 
ge 
ec 
cE 
7 
at 
a 
si 
J 
Wi 
é 
tk 
Ww 
8u 
in 
tt 
di 
co 
ar 
ck 
pe 
4 
i de 
— oF 
P 
al 
su 
m 
= sh 
OF 
\ ta 
q eh 
th 
an 
i 
la 
| 
— wl 
pe 
L. 
4 po 
po 
— 
th 
au 
— ’ 
— Fr 
q 


Vol. 62. No. 1,592, May 29, 1908.] 


THE ELEOTRICAL REVIEW. 905 


place that they supplied was Horsforth, which was 18 miles distant 
from the station. : 

Replying to Mr. Jonzs (for the existing companies), WiTNESS 
said that the local authorities in whose area his company supplied, 
were only small ones, and did not have a supply until his company 
started in the district. Upto the end of December 31st, 1907, the 
company’s revenue was £7,294, but he admitted that one-third of 
that—£2,331—was derived from work done for consumers, and not 
received for the actual sale of current. 

In reply to Mr. Riaa (City Corporation), Witness said that 
their order prevented them supplying Leeds and Bradford and 
the County Boroughs within a restricted district. That area was 
generally made about 4 mile round the Town Hall, and the district 
was chiefly composed of offices, and not warehouses or factories. 

Witness, in answer to Mr, Witiiams (Stepney), said that his 
company had always opposed the local authorities who sought 
ares to extend their areas, and they had always been suc- 
cessful. 

In examination by Mr. Firzarratp, K:C., Mr. Lupton said 
that if they had not been hampered by restrictions they would 
undoubtedly have been more successful. Owing to the local 
authorities opposing them, they had been obliged to make conces- 
sions which were not in the public interest. As regarded Mr. 
Jones’s question with reference to their revenue, whatever they did 
was the ordinary work of an electrical company. They did not 
do avery large business in the way of letting plant out on hire ; 
the consumers preferred to buy their plant outright. He did not 


wish to convey, when he said that the farthest distance that they - 


supplied electricity was 18 miles, that that was the limit that 
could possibly be done. He was simply speaking of what was done 
in their part of the country. . : 

Replying to the CHarnman, WitNEss said that it was a fact that 
the restrictions which they were placed under by local authorities 
did affect the public interest. He could give many instances of 
consumers who were supplied by the local authority in Bradford 
and Leeds, to whom his company, if allowed, could give a much 
cheaper supply. They were supplying current at 1d. per unit for 
power, but it naturally depended upon the load factor. He 
declined to give the cost of generation. 

Sir Hugh Bell was recalled. 

Mr. Firzemrawp, K.C., said that in order to give effect to the 
opinions expressed by witnesses, the promoters had altered the 
Purchase Clause. That clause would now read that the purchasing 
body should pay such sum equal to the amount. expended on the 
undertaking and properly chargeable to the capital account. They 
also proposed to alter the next Sub-Section 3, so as to provide that 
after the first six years after the company had commenced its 
supply of electricity they should set aside a sum to be known as the 
“Maintenance and Renewals Fund,” and that out of that fund 
such sums as the auditor might determine necessary to keep the 
machinery, plant, &c., in an efficient and proper working condition 
should be taken. A further Sub-section gave the company the 
option of appealing to the Board of Trade if they were not satisfied 
with the auditor's decision. 

Sie Hua Bett said he had considered the alterations from a 
financial point of view, and agreed with them. 

Mr. FitzGERALp said that he understood that if there was any 
surplus on the maintenance and renewals fund when the under- 
taking was taken over by another body it would go to the pur- 
chasing authority. Certain Sub-sections had been struck out under 
the direction of the Board of Trade, as that body considered that 
an auditor should be appointed under the Electrie Lighting Acts. 

Sin Huau Bett said he had made further inquiries with refer- 
ence to the finances of the company. He was now authorised to 
state tbat Sir Edward Tennant would be responsible for £100,000. 

Mr. Batrour Browne: Will Sir Edward Tennant be here ? 

Sir Hucs Bs 1, continuing, said that so as to meet the obser- 
vation of learned counsel, he would say that he would increase the 
figure he originally named—£250,000—to £350,000. 

Mr. Freeman (L.C.C.) asked witness whether they still included 
in the Purchase Clause the stipulation that they required the 
purchasing authority to make up their dividend to 6 per cent.— 
Witness said there was no alteration in that. 

Do you intend it to remain there ?— Yes. 

Mr. FREEMAN said there was at present no suggestion as to 
what would occur if the purchase should take place at the earlier 
period of 31 years. 

Witness said no such suggestion was made to him. 

Mr. Frrzamracp said he did not propose to bring it in. If the 
L.C.C. had a clause to bring up the promoters would consider it. 

Mr. Batrour Browne asked witness whether he was in a 
position to give the names of the gentlemen financing the scheme, 
but Sir Hugh declined. 

Lorp Wacey said he did not think the auditor would be ina 
position to say whether a sum had been properly expended.” 

Witnxss said he would have all the facts placed before him. 

Lorp Wsusy remarked that the auditor would not have the 
scientific knowledge that was necessary. Sa 

Wrrnzss said he did not think there would be any objection to 
the auditor having technical assistance if he desired it. 

Lorp Wexsy ‘said that, speaking personally, he thought the 
auditor would be more drastic as he would be an unbiassed party. 

The CHarrman suggested that, so. as to facilitate matters, 
counsel representing the L.C.C. and the promoters should confer 
together and see if they could not come to an arrangement regard- 
ing the purchase clauses and other points. 


Monpay, May 


When the Committee resumed on Monday, May 25th, Mr. 
Firzarratp said that, acting on the suggestion of the chairman, the 


promoters on Saturday had a long conference with the L.C.C., with 
the result ‘that, although they had not arrived at an agreement, 
the parties had been brought nearer together than they were 
before. Negotiations were, however, still proceeding. 

Mr. Freeman, L.C.C., said that what his learned friend, Mr. 
Fitzgerald, had said was quite correct. The L.C.C., however, con- 
sidered that they should bein a position to know what the Borough 
Councils’ views were ; they therefore proposed to wait and hear 
what the local authorities had to say. 

K.C., asked whether the City Corporation 
were invited to the. Conference, as he considered that they were of 
importance. 

The CHareman said that the point which the Council had to dis- 
cuss did not particularly apply to the City Corporation. 

Mr. W. B. WoopHovssz, engineer to the Yorkshire Electric Power 
Co., was called to supplement the evidence given by Mr. Lupton, 
on Friday. He said that that gentleman stated that the average 
price charged by the company was 1d. per unit, but in point of fact 
the actual price was jd. per unit. His company supplied trans- 
formed energy at £4 per Kw. and a sliding scale for the cost per 
unit according to the load factor—for instance, to a consumer with 
a 25 per cent. load factor thecharge would be ‘69d. per unit. Their 
prices were considerably lower than those charged by the local 
authorities. 

In reply to a question put to him by a member of the Committee, 


‘ Wrrnuss said that the prices charged by his company were lower 


than those proposed under the present Bill. The veto of the local 
authorities had prevented a cheaper supply being given to con- 
sumers. The fact that they were supplying current cheaply rendered 
it necessary that the local authorities should reduce their prices. 
He had also had experience of electrical undertakings in Newcastle. 
The Yorkshire Co. started their undertaking in 1904, and not in 
1903 as had been stated. The demand for power was increasing. 
Last year it increased by 100 per cent., and this year it would be even 
greater. In the area covered by the company there was 36,000 H.P. 
required, and his company supplied 8,000, and had contracts in 
hand for another 2,000 H.P. ; 

Replying to Mz. Baurour Brownz, Mr, WoopHovuse said that 
the company got its Act in 1901 and-began a supply in 1904. 
Under the Bill four stations were to be built, but only one had 
been constructed. Their area covered 1,800 sq. miles, which was 
an industrial district. They had no Kitson Clause. - ‘ 

In answer to Mr. Busu, Wrrnuss said that no company opposed 
their application for a Bill in Parliament. .There was no purchase 
clause in the Bill. 

In reply to the CHarnrman, Mz. WoopHovusn said they would 


_prefer the “ Kitson Clause ” in their Bill. 


At this stage Lirrier objected to the course which 
the promoters were taking, by keeping back the clauses which they 
had agreed to bring up. He also objected to their not placing the 
accountant in the witness-box. 

After a short discussicn between the members of the Committee, 

The CHargMan ruled that the accountant should be called. 

Mr. Matrsy, the accountant, then went into the witness-box. He 
said that the objection to including the terms of the Electric 
Lighting Act in the Bill was because the shareholders would not 
know what they would get for their undertaking at the end of their 
tenure. It would also be difficult as the end of the concession 
drew near to raise fresh capital. The purchase clause was fo some 
extent quite new. He favoured the clause recently proposed by 
the promoters. The purchase clause would act as a limit to the 
money to be paid by the purchasing authority. 

Cross-examined by Mr. Freeman, agreed that if the 
company only paid a 4 per cent. dividend each year of its 
existence, at the end of 42 years the purchasing authority would 
have to pay £3,750,000, as well as the capital expended. The date 
of making up the dividend started from the date of raising the 
capital. 

Mz. FirzGeRraLp pointed out that if the purchasing authority 
did not exercise its option of purchase at the end of 42 years, and 
let it run on till 52 years, no question of making up the dividend 
was taken into account. ~Under the Bill they proposed to raise 
£3,000,000 within the first three years. He thought if the company 
was not very successful in the short period they should be allowed a 
longer period to work. 

Siz pressed witness as to why the promoters 
objected to inserting in the Bill a clause that the undertaking 
should be purchased at the “then value,” but he would not agree 
to counsel’s suggestion that this should be done. 

Mr. Firzceracp said the promoters had come to an agreement 
with the Board of Trade and the Commissioners of Works. Clauses 
had been agreed to between the Thames Conservancy, Duchy of 
Cornwall, Metropolitan Water Board, Borough of Camberwell, Inns 
of Court, Duke of Bedford, London United Tramways, Commis- 
sioners of Sewers for Hamery-atte-Bower, the Commissioners of 
Sewers for Essex, West Kent Sewers Board, and, with one excep- 
tion, all the railway companies of the metropolis, 

This closed the.case for the promoters. 

Mr. WeppErsusy, K.C., then addressed the Committee on behalf 
of Croydon, and said that that district would not be‘a profitable 
one to the promoters.. He had proved by his cross-examination of 
the promoters’ witnesses that Croydon was. not an industrial dis- 
trict, but was purely a residential area. The promoters had not 
brought anybody to show the need for the company to take its 
supply into Croydon. His clients had a clause im the Bill of 1906 
which provided that the Power Co. should not supply the Borough 
of Croydon, but there were three provisos:—to the effect that 
they should have wayleaves; that a supply could be given to docks 
railways, and Government buildings ; and to the Corporation itself 
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if they should desire it. Was it worth while to give up personal 
control and place reliance upon works 20 miles distant ? 

The CyarrMan remarked that he thought it would be saving the 
time of the Committee if learned counsel would confine themselves 
as to what the actual effect of the promoters’ proposals would be 
upon their undertakings. It was really unnecessary for counsel to 
talk of what they would lose or gain by scrapping their plant or by 
Par? ag with the promoters, for the Bill did not compel them to 

either. 

Continuing, Mz. WEpDERBURN maintained that Croydon ought 

to have the clause which other promoters had given them in pre- 


vious years, so that they could be protected. No reason had been. 


given by the promoters, to show what difference there was between 
the present Bill and other Bills in which Croydon had been given 
protection. The promoters could come in and compete with them 
for small con: umers if the Corporation refused a supply. 

Mr. A. C. Cras, electrical engineer, was then called in support 
of counsel’s statement. He said that, in his opinion, the figures 
put forward by the promoters were very inconsistent. 

Mp. FirzGERAcp, in answer to a question put by the CHAIRMAN, 
said that if the Bill passed as it stood there was nothing in it which 
gave them powers to give a supply for lighting. 

Cross-examined by Mr. Firzcrraup, Wirness admitted that 
their supply for lighting formed a considerable portion of their 
work. The cost per unit for power was 14d. The price of coal was 
‘6d. per unit. It cost them to generate six million units £11,780 
for coal. 

The Marylebone Borough Council then proceeded with their case. 

Mz. E. P. Drpennaw, chairman of the Electric Lighting Com- 
mittee, was called. He said that they paid to the Metropolitan 
Electric Co, £1,250,000 for their concern. The price of current 
for lighting had been reduced from 5°14d. to 4:42d. per unit. The 
all-round price was 2d. per unit. They had built a generating 
station. His firm, Messrs. Debenham & Co., were one of the largest 
consumers, they having 50 kw. for lighting. 

Replying to Mr. Tatzot, Wrirnezss said that their objection to 
the Bill was because of the threatened competition. The Council 
had been advised that they could supply cheaper than the promoters 
could, were it not for the heavy cost of acquiring the company’s 
undertaking. 

Mpg. ARTHUR WRIGHT, consulting engineer to the Council, said 
he thought that their costs were low. He did not think the Council 


. would gain by combining withthe promoters. As to the tables put’ 


in by the promoters to show what effect the proposals of the com- 
pany would have, he did not agree with them. They had no night 
load and very little summer load. He could not understand why 


such a high load factor had been calculated by the promoters as 


Marylebone was really a residential district. . If the load factor was 
12°8 percent., the charge would be 1'445d., whereas the promoters’ 
charges would be 1°473d. The Council’s ‘charge included the con- 
sumers’ percentage towards the cost of purchasing the undertaking. 
A 70-Kw. consumer with a load factor of 25 per cent. would be 
charged ‘946d. per unit, as compared with ‘842d. proposed by the 
promoters. 

The Committee adjourned. 

On Tuesday Mr. SzaBrook and Mr. Buatn, gave evidence on 
behalf of West Ham, and counsel spoke on behalf of Marylebone 
and Stepney Councils, 


Wireless Telegraphy.—Sir Edward Sassoon asks the Under 
Secretary of State for India whether any expression of opinion has 
been received from the Government of India as to the provisions of 
the Berlin Convention of Wireless Telegraphy ; if so, whether they 
desire to participate in them; and, if not, would they be allowed 
to contract out. Mr. Buchanan replies that the Government of 
India have expressed their wish to adhere to the Berlin Convention 
on its ratification by H.M. Government. 

Cost of Erecting Telephone Lines.—In Tuesday's Parlia- 
mentary Papers, Colonel Philipps, asks the Postmaster-General 
what is the approximate average initial and annual recurring cost 
of erecting and maintaining 1 mile of telephone line in an ordinary’ 
country district of England, where no charge is made on account 
of wayleaves, when both posts and wire have to be provided, and 
when wire only has to be provided and fixed to existing posts; 
and whether a country subscriber is permitted to pay the initial 
and annual cost of connecting his house to an exchange in lieu of a 
fixed charge should he desire to do so. Mr. Sydney Buxton replies 
that the average cost varies according to the local conditions. The 
principle, like other postal charges, is one of a uniform method 
of charge, and not based on the actual cost of the particular 


circuit, 

The Stud System of Electric Traction.—Mr. B. 8. Straus asks 
the President of the Board of Trade in Tuesday’s Parliamentary 
Papers whether he is aware of the danger to horses and human beings 
owing to the defective state of the stud system which the L.C.C. 
Tramways Committee has put down on the section between Aldgate 
and Bow; whetherhe is aware that accidents of a serious character 
have already occurred; and will he say what action he proposes to 
take for the safety of the public.—Mr. Churchill replies that on the 
section in question, which is not yet completed, two accidents, one 
to a man and one to a-horse, have been reported by the police as 
having occurred through contact with a defective stud while the 
track was beingtested. Fortunately neither accident seems to have 
been of a serious character. Before the lines are brought into use 
for traffic an inspection willbe held and the Board’s officers will 
require to be satisfied that all proper precautions have been taken. 
He was informed by the County Council that in the meantime an: 
nécessatry teste of the system 
traffic is very light, _ 


Will be onesiod ont at ight the 


LICONITE, 


On Tuesday last we attended a demonstration of the pro. 
perties of a new insulating material called “ Liconite,” the 
patents relating to which are owned by Messrs. A. Hendrich 
and Co., of Amsterdam. The material is a black compound 
somewhat resembling a cross between india-rubber and gutta- 
percha, and was invented a few years ago by Mr. Ali Cohen, 
of Singapore, who, during a long residence in the East, 
became familiar with the collection and export of raw gutta- 
percha, and observed the poor quality of a large portion of 
it. This led him to attempt the production by artificial 
means of a substance more suitable for electrical purposes, 
and after experimenting for many years, latterly with the 
support of Messrs. Hendrich, he succeeded in his object. 

A number of lengths of cable insulated with 
“ Liconite were manufactured by Messrs. Johnson and 


‘Phillips, Charlton, at whose works the demonstra- 


tion took place, with the results recorded below. 
The advantages claimed for Liconite are cheapness, 
durability, impermeability to water, flexibility and high 
dielectric strength, while it is non-hygroscopic, and can be 
employed for insulating cables without’a lead sheath. The 
material can either be used for impregnating paper, which is 
wrapped round the core in the ordinary way, but without 
the necessity of impregnation in vacuo after lapping, and 
without any external coating except a layer of tape, or it 
can be applied directly to the core by extrusion, 
as in the ease of bitumen, or again it can be 
wrapped round the core in the form of strip. In 
addition to dispensing with the costly lead sheath, upon the 
starichness of which depends the very life of the ordinary 
type of paper-insulated cables, the process of manufacture is 
very simple and cheap—so much go that, it is claimed, Liconite 
cable can be laid underground for high-pressure transmission 
at less cost than an overhead line would involve ; further, the 
insulating material is so cheap that advantage can be taken of 
the lower cost of aluminium compared with copper, in spite 
of the increased diameter and weight of insulating material 
required. 

The following tests were carried out in the testing tank 
of Messrs. Johnson & Phillips in our presence, though we, 
of course, accept no responsibility for the accuracy of the 
figures :— 


Test 1.—Leadless paper cable, 200 yards long, which had been 
immersed in water for 12 days, flashed with 30,000 volts for 
5 minutes. Size, ‘25 sq. in. copper, insulated with 56 layers of 
“ Liconite ” impregnated paper to a thickness of 2 in., and covered 
with two layera‘®f “Liconite” tape and one layer of Hessian 
tape. Insulation resistance, tested May 25th, 1908, 10°3 megohms 

er mile. 
. Result.—The cable successfully withstood the test. 

Test 2.—A 2-yard length was cut off the above cable and bent 
round a drum 18 in. in diameter three times in each direction, then 
flashed until it broke down. 

Result.—The cable broke down at 70,000 volts. 

Test 3.—A 2-yard length of the same cable, which had been 
immersed with its ends bare and under water for seven days, and 
which before being immersed was bent round a drum 18 in. in 
diameter three times each way, was flashed till it broke down. 

Result.—The cable showed signs of distress at 70,000 volts, but 
did not break down until the pressure was being taken off, when it 
went at 52,000 volts. 

Test 4.—Three-phase ‘ Liconite Elastic” cable (without any 
fibrous material in the insulation) was flashed up to 50,000 volts 
between each pair of cores, Length of cable, 200 yards. Size of 
each core, 19/'085 aluminium, covered with a thin layer of lead (to 
reduce the potential gradient) to a diameter of ‘550, the whole 
equivalent to ‘070 sq. in. of copper. Thickness of insulation, } in. ; 
lay of cable, 40 in. ; outside diameter of the three cables laid up, 34 in. 

Result,—The pressure was applied for seven minutes, without 
effect. 

Test 5.— Liconite Elastic” wrapped on cable was tested up to 
30,000 volts for five minutes. Length of cable, 40 yards. Size, 
"25 sq. in. copper, insulated with six layers of ‘ Liconite Elastic,” 
upon each of which layers was wrapped one of Liconite tape, to a 
thickness of 4 in., the cable being then braided. Insulation resist- 
ance tested May 23rd, 1908, 86 megohms per mile. 

Result.—No effect on cable. 

Test 6.—A 2-yard length was cut off this cable and bent round a 
drum 18 in: in diameter three times in each direction, then flashed 
until it broke down. (This test took place after the demonstra- 
tion, and the result has not come to hand as we go to press.) 

Test 7.—“ Liconite” impregnated paper sheets, of varying thick- 
nesses, similar in character to the paper tape wrapped on the above- 
mentioned paper cable, were flashed until they broke down. 
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Result.—These tests were somewhat rough, owing to the difficulty 
of applying and measuring the comparatively low pressure with the 
apparatus available. 


Paper, 6 mils thick. 


Single thickness 3 1,490 volts 
Treble 2,300 ,, 


Trst 8.—“ Liconite Elastic” sheets of varying thickness were 
flashed till they broke down. 


Result :— 
Thickness. . Pressure. Result. 
500 mils ie 60,000 volts. Flashed over. 
500 ,, 63,000 ,, ” 
108 ,, 42,000 ,, Punctured. 
49,000 ,, Flashed over. 
62, 31,000 ,, Punctured. 


_ Difficulty was experienced in applying the higher pressures, 
owing to the tendency to flash over the edges of the material, 
though slabs about 1 ft. sq. were employed. 

On the whole, and subject to the usual reservations, the 
tests may be regarded as highly successful. The fact that 
the insulation of the cable is unaffected by complete immer- 
sion in water, with the ends unprotected, is of obviously 
great importance. The three-phase cable above-mentioned 
is intended for a working pressure of 25,000 volts between 
cores, a higher pressure than has yet been employed in this 
country for underground transmission, and the test success- 
fully endured was double this value. : 

The material appears to be bituminous, and it is suggested 
that it is made by “ correctly blending hydro-carbons”’ ; its 
composition, of course, has a most important bearing upon 
its durability, which can only be determined by the test of 
time, that factor over which we have no control. Provided 
that it proves satisfactory in this respect—and we know of 
no reason to the contrary—* Liconite ” may be regarded as 
an important addition to the list of available insulating 
materials, and will doubtless make its presence felt effectively 
at no distant date. 


BUSINESS NOTES. 


Trade Announcements.—Megssrs. Ciive & Co., elec- 
trical contractors, agents to the Sutton Coldfield Corporation 
Electricity Department, have opened new premises at 3, New 
Street, Birmingham. 

Tum Firz Exvzectric Powsr Co. bave removed to new offices at 
Commercial ,Bank Buildings, High Street, Dunfermline, where all 
communications should in future be addressed. 


Prices Reduced. — THE British L. M. Ericsson’ 


Manvuracturine Co., Lrp., announce the withdrawal of the addi- 
tional charges of 5 per cent. and 24 per cent. respectively, which 
for some time had to be made owing to the high prices of 
raw material. This reduction will apply to all quotations and 
prices dating from May 18th. 


Dissolutions and Liquidations.— Kevan 
Co., Lrp.—A petition presented by Schiff & Co., of Schnechat, 
Austria, and 67, Aldersgate Street, E.C., for the winding up of this 
company, is to be heard on June 2nd. 

CONSTRUCTION AND Equipment Co., Lrp.— 
This company (G. Von Chauvin, chairman) is winding up voluntarily, 
with Mr. C. R. Jeeves, assistant secretary, as liquidator. 

British JoENS-ManvittE Co., Ltp.—A meeting is to be held at 
180, Oxford Street, W., on June 23rd, to hear an account of the 
winding up from the liquidator, Mr. Harold Jones. 

British CoMPRESSED Prat Co., Ltp.—A meeting will be 
held at 3, East India Avenue, E.C., on June 23rd, to hear an 
account of the winding up by Mr. 8. Craig, liquidator. 

InpusTRIaL StoraGE Barrery SynpicatTx, Lrp.—A' meeting is 
to be held at 82, Bishopsgate Street, E.C., on July 1st, to hear an 
account of the winding up from the liquidator, Mr. W. W. Futcher. 

Krypton SynpicaTE, Lrp.—A meeting is to be held at 5, Law- 
rence Pountney Hill, E.C., on June 29th, to hear an account of the 
winding up from the liquidator, Mr. P. H. Le Sueur. 

Maxrnson & Co., electrical and gas engineers, 8, 
Brazennose Street,..Manchester. — Messrs. J. Moores and J. R. 
Makinson have dissolved partnership. Debts will be attended to 
by J. R. Makinson and E. G. Rowen, who will continue the busi- 
ness as Makinson, Rowen & Co. : 


Fuel Economy.—Wé understand that the smoke pre- 
venting and fuel economising apparatus lately supplied by the 
Bartish Furst EconoMIsER AND SMOKE PREVENTER, of 9, Bedford 
Row, W.C., on approval to the Baths Committee of the Battersea 
Borough Council, has recently undergone tests at the hands of the 


borough officials on one of the boilers at the Latchmere Road baths, 
with the result that, as we are informed, the economy guaranteed 
has been considerably exceeded, while at the same time it has been 
found that any class of fuel can now be consumed without causing 
smoke nuisance, The apparatus has therefore been accepted, and 
the Council has approved an order for apparatus for the whole of 
the remaining boilers. The economy obtained with various 
bituminous coals, costing from 16s. 6d. to 20s. 5d. per ton, is com- 
pared with that of Welsh coal at 24s. 6d., and shows from 5°5 per 
cent. to upwards of 29 per cent. 


Bankruptcy Proceedings.— ALFRED Wm. BENNETT 
(lately trading as Bennett & Co.), electrical engineer, 43, Elford 
Grove, late 32, Park Cross Street, Leeds. Im this case the 
liabilities are stated at £1,124 13s, 4d., and there are said to be 
no assets. The first meeting of the creditors was held on Monday 
last at 24, Bond Street, Leeds. No resolutions being passed, the 
estate remains with the Official Receiver, who therefore acts as 
trustee. The failure was ascribed to competition and bad trade. 
The following are creditors :— i 


Beanland, Perkin & Co., Leeds .. oe 
C, T. Maling & Sons, Newcastle .. aie os ee 17 
H. G, Mayer & Co., London.. Se ee 389 
Liabilities on bills .. 4. ae £1,000 


ERNEST Goacuge, electrical engineer and ironmonger, Worksop. 
—Receiving order made May 23rd on creditor’s petition. 


Belgium.—La Société des Perfectionnements aux Lampes 
& Filaments Metalliques is the name of a new company which has 
just been formed in Brussels with a capital of £2,000. 


¢ Unlet Factory Property.—We have received a letter 
from Masses. Lzoponp Farmpr anp Sons, of 46, Gresham 
Street, London, E.C., on the above subject, in the course of which 
they say that as specialists in dealing with factory property they 
have frequently been asked as to the future with respect to unlet 
factory property, whether there is any likelihood of the numerous 
works now closed, ever being re-opened. To this they reply that if 
manufacturers were relieved of the existing burdens which check 
the extension of their operations, tenants would soon be found for 
the unlet property. Touching briefly on some of the disadvantages, 
they mention that in the L.C.C. area, the building requirements 
place serious restrictions upon the economical management of 
factories. This matter has been several times alluded to in the 
Review. Our correspondents remark that the Metro- 
politan Water Board’s new conditions of charging for water 
supply will undoubtedly increase the manufacturer’s expenses. 
The various London disadvantages have been the means of 
helping the migration of manufacturers to the country. Lower 
ground rent value and more room for expansion, at once suggests 
the construction of a factory on one floor; with modern power 
plant and machinery added to these advantages, it is obvious that 
economy must follow. They add that they look to the establish- 
ment of new industries and the re-opening of numbers of unlet 
works in the United Kingdom, on account of the important 
alteration in the Patent and Designs Act, 1907. Their own re- 
presentative touring in Germany was informed by some of the 
largest firms who will be directly affected by this Act of their 
intention to manufacture in this country when the Act came into 
force. 


Book Notices.—“ Transactions of the North-East Coast 
Institution of Engineers and Shipbuilders.” May. Vol. XXIV, 
Parts 5and 6. London and Newcastle: A. Reid & Co.,Ltd. 1908. 

“Proeéedings of the Physical Society of London.” April. 
Vol XXI, Part 1. London: Taylor & Francis. 1908. 

“Die Korpuskulartheorie der Materie, By Prof. J. J. Thomson. 
Brunswick: Fr. Vieweg & Sohn. 1908. Price M. 5. 

“ The Engineering Index Annual ” is now in the Press; it covers 
the year 1907, and will contain nearly 7,000 descriptive notes. It 
is published by the Engineering ine Press, of Kean Street, 
at a reduced price if ordered in advance of publication. 


Catalogues and Lists.—Mzssrs, Wu. WapswortH 
anv Sons, Bolton.—32-page pamphlet describing and illustrating 
their lifts and hoists, including patent electric passenger and goods 
lifts, electric self-landing and delivering hoist, and their self- 
contained electric friction hoist. 

Union Exectraric Co., Lrp., Southwark, 8.—.—Catalogue, Section- 
VIL. (No. 6,020), describing their automatic starting switches for 
motors for driving pumps, air compressors, &c. 

Messrs. CHamBers, Scott & Co., Motherwell.—12-page pamphlet 
relating to the economical handling of cargo, boats, baggage, &., 
by electric motors, being notes on recent developments in electric 
cranes and winches for marine service. 

Lupw. & Co., Lrp., Farringdon Road, Clerken- 
well, E.C.—14-page booklet (“EE”) entitled “Circular Milling.” 
Among other things there is a table showing the percentage of time 
claimed to be saved by substituting the firm’s circular milling 
machine for the lathe. ; 

Mr. G. Bravwik, 217-218, Upper Thames Street, London, E.C. 
—Two new lists, one showing the new “ Aster Eclipse” arc lamp 
for interior lighting, the other stating prices, &., of the “‘ Ideal” 
arc lamp winches, 

Tam SxamuiEss Steet Conpurt Co., Lrp., 
64, Victoria Street, London, 8.W.—Booklet No. 7, illustrating a 
new line of slightly annealed cast-iron conduit fittings, which are 
less expensive than those of the ordinary malleable type, but are 
strong enough for ordinary requirements. The fittings, of which 
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sizes and. prices are very clearly set out, are-supplied for either 


slip-joint or screwed conduits, or with malleable lids. 


Messrs. Guzst, Keren & Lrp., 16, Broad Street, 
Birmingham.—Catalogue of about 80 pages, in which appear lists 
of prices, also a large number of drawings of their various screws, 
bolts and nuts, tire nails and rivets, hooks, screw eyes, ratchet 
braces, suet lubricators, and. many other things. This edition 
contains a number of alterations and additions. 


. Mussrs. SremENs Bros. Dynamo Works, Lrp., Westminster, 
S8.W.—New 28-page price list of crane controllers for continuous 
and alternating current. A full description is given of the Siemens 
drum type controllers, also of continuous-current controls for series 
reversible motors, and three-phase controls for reversible motors. 
Diagrams and dimensional drawings appear, also illustrations of 
various arrangements of controller handles and levers, and a half- 
tone view of a crane at Tower Bridge Wharf, which has the firm’s 
motors and controllers, and has a lifting capacity of one ton at 
200 ft. per minute. 


MASCHINENFABRIK OZERLIKON, London, W.C.— Several new 
publications, all in French and illustrated ; one is a supplementary 
list, giving tabulated particulars of electric tramways and railways 
using Oerlikon equipments; a second deals similarly with their 
travelling cranes and electric winches, while a third describes the 
small motor department at the Oerlikon works. 


ELECTRIC AND ORDNANCE AccEssoRIEs Co., Lrp., Aston.—New 
eight-page leaflet (No. F69), illustrating, describing and giving 
prices of “ Stellite” “A.P.” fans, for c.c. 60 to 250 volts, which 
appear as trunnion, desk, ceiling, bracket, and pedestal patterns. 
Porthole and cabin fans and Stellite motors are also included. The 
fans are equally suitable for use on table, floor, desk, wall 
or ceiling, and by a simple adjustment the current of air may 
be sent in any required direction. The frame consists of a 
pedestal of soft grey cast-iron, with a gimbal ring of the same 
material. The pedestal is fitted with rubber feet to absorb vibra- 
tion and prevent damage to polished surfaces. The field cores 
are cast in one piece with the motor body, thus forming an 
unbroken magnetic circuit. Double silk-covered high-conductivity 
copper wire is used for the armature and field windings, and, before 
and after taping, all coils are impregnated under vacuum pressure 
with an insulating compound, rendering them impervious to 
moisture, and ensuring perfect insulation. The carbon brushes are 
self-regulating, and the armature bearings, of phosphor-bronze, are 
fitted with wick-feed lubricators. The starting switch and speed 
regulator are fitted inside the base, the resistance consisting of wire 
coils wound on non-hygroscopic porcelain. Spring catches ensure 
the switch being left central on the respective stops. The standard 
finish is black enamelled frame and body, polished brass fittings 
and guard, and polished brass blades. The 12-in. fan is the most 
popular size made. 


Mr. L. Herve, 90, Clerkenwell Road, London, E.C.—Finely 
produced catalogue with excellent pictures of the firm’s various 
screws, switchboard and other terminals, battery fittings, contacts, 


- turned parts, stampings, &c., for the use of electrical engineers and 


telegraph instrument and scientific apparatus makers. 


Mezssrs. Morgis & Lister, Carlton Works, Lockhurst Lane, 
Coventry.—A number of lists in expanding cover, relating to their 
switchboards and switchgear, eddy-current brake, knife switches, 
switch-fuses, excess-current alarm, circuit-breakers, and inductive 
loads or choking coils. 


Epison & Swan Unirep Exxcrric Licut Co, Lrp., Queen 
Street, London, E.C.—Part I of Section 8 of their catalogue, con- 
taining illustrated particulars and prices of electric fans, including 
cabin, desk, table, porthole, punkah, ship, battery, and universal 
joint fans. 


LIGHTING and POWER NOTES. 


Bath,—The Corporation, on the 25th inst., resolved, by 
28 votes to 9, subject to the consent of the B. of T., to sell its elec- 
tric lighting undertaking, which was purchased from a company in 
1896, to Mr. Schenk (acting for a syndicate which holds large powers 
of supply in the surrounding country), on terms which relieve the 
Corporaticn from all financial responsibility and show a profit 
calculated at £65,000. 


Beckenham.—A 1L.G.B. inquiry was recently held into 
the application of the U.D.C. to borrow £5,017 for the purposes of 
the electricity undertaking. The local Ratepayers’ Association 
appeared as objectors. 


‘Bexhill.—Encouraged by the success of the electric light 
undertaking, the Council is considering the desirability of opening 
an. electricity showroom. 


Birmingham.—The annual report of the electric supply 
department, shortly to be issued, shows that 20,793,670 units were 
sold during 1908, as compared with 10,887,684 units in 1907. 
Lighting and power accounted for 9,600,894 units, and traction for 


11,192,776 units: the increased consumption was principally ‘due 


to the increasing traction load. The total receipts amounted to 
£156,789, as compared with £102,502 in 1907. The revenue 
account includes special expenditure on buildings and plant 
amounting to £9,159, also asum of £20,279 representing part of 
the cost of the abandoned Dale End plant, leaving £60,927 to meet 
statutary financial charges. The works cost for the year shows 4 
reduction of ‘249d. per unit. Some 66,329, equivalent 16-o,p, 
lamp connections, were made, as compared with 63,019 in 1907, 
and included 3,491 u.P. of motors. The total equivalent.connections 
now amount to 278,172, included in which is 9,497 u.P. of motors, 
The Chamber of Commerce has drawn attention to the variation in 
pressure in the electric supply and is agitating for a revision of the 
system of charging for energy. 


Bray.—At the meeting of the U.D.C. last week, the elec- 
tric lighting scheme came up for discussion on the recommendation 
of a committee that a sum of £5,000 should be expended upon the 
existing works for the purpose of making the concern efficient and 
self-supporting. Mr. Bradshaw, chairman of the Electric Com- 
mittee, set forth the details of the improvements, which he believed 
were the only way out of the fact that the works involved a loss of 
£1,000 perannum. After a lengthened discussion the matter was 
postponed till a special meeting is held. 


Brazil.—The great dam of the Rio de Janeiro Tram- 
way, Light and Power Co., which has been under construction for 
two years, was recently completed. This reservoir will store 
sufficient water to operate the 50,000-y.p. plant for several 
months, without drawing on the River Lages. 


Burton-upon-Trent.—Despite adverse .circumstances, 
the electrical undertaking has made a net profit of £1,105, as com- 
pared with £794 in 1906-7. The gross profit amounted to £6,117, 
or 7°5 per cent. on the capital expenditure; the works and distri- 
bution costs amounted to 812d. per unit, as against °821d. in 1906-7, 
Motor unit sales amounted to 412,384, and tramways (including 
light railway consumption) to 648,825 units. For lighting pur- 
poses, 336,800 units were sold. Out of a total of 737°25 mp., 
481°'75 u.p. of motors are connected on the restricted hour 
principle, and these latter took 412,384 units at an average of 
‘99d. per unit. We understand from Mr. P. J. Pringle, the borough 
electrical engineer, that this system has been in use two winters, 
and has had the effect of raising the a.c. load factor from under 10 
to 16°6 per cent., the combined a.c. and D.c. load factor having risen 
from 15 to 17:93 percent. During the past two years 78 Kw. of 
lighting‘and 477 u.P. in motors has been added, while the maximum 
demand on the station only increased from 492 to 515 Kw., or 4°67 
per cent., and the units sold increased 79°9 per cent. 


Bury.—The profit on the electricity works of the 
Corporation for the year is £4,026, and the Electricity Committee 
recommends the transfer of £1,000 to the general rate and of the 
remainder to the reserve fund. . 


Canada.—The Montreal City Council has decided to 
accept the Robert offer to supply electricity to the city in com- 
petition with the Montreal Light, Heat and Power Co.; the 
syndicate is allowed five years in which to commence work. 


Continental Notes.—Spam.—A company has lately 
been formed in Seville, under the. style of La Sociedad Co-operativa 
de Electricidad to undertake the supply of electrical energy for 
lighting and power purposes in the provinces of Seville and Cadiz. 


Cornwal].—With reference to the note on page 776 of 
our issue of May 8th, wherein we stated that additional electrically- 
driven pumping plant isto be installed to deal with heads exceed- 
ing 700 ft., we learn that the pumping plant already in use was 
supplied by the British Electric Plant Co., Ltd., of Alloa.. It com- 
prises a vertical-shaft three-phase motor of 300 H.P., driving a pump 
capable of raising 1,450 gallons of water per minute, against 450 ft. 
head, a duty which we understand it has been falfilling satis- 
factorily. The new pump now to be added is required for dealing 
with the deeper head to which it has now been decided to lower 
the water. 


Foleshill.—The R.D.C. has accepted the offer of the 


Newdigate Colliery Co. for the supply of energy for power at 4d. 
per unit, with a minimum payment of £40 per annum. 


Grimsby.—The working of the electricity department 
during the past year resulted in a net profit of £2,443 as compared 
with £1,261 in 1906-7. It was decided to carry the surplus forward 
in view of certain expenditure in the near future. 

The engineer is negotiating with the Admiralty as to a supply of 
energy to a wireless telegraph depét at Humberstone. 


Halifax.—The profits on electricity. were estimated to 
produce £3,804, but the actual profits had been £4,982 on the year’s 
working. 


Hanley.—The T.C. has received from the L.G.B. 
sanction for a loan of £20,643 for E.L. purposes. Of this, £8,105 
is for excess expenditure; £5,538 for generating plant, &. ; 
£4,000 for mains ; and £3,000 for transformers and sub-stations, 


Japan.—According to the Indian Textile Journal, a 
hydro-electric plant is being installed at Nagoya, a city of 250,000 


inhabitants situated 300 miles from Yokohama. Energy will be. - 


generated at 6,600 volts by 2,500-xw. three-phase 60-cycle machines. 
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Lincoln.—The year’s working of the electricity supply 
undertaking has resulted in a net profit of £1,547, as compared with 
£3,083 in 1906-7, the falling-off being attributed to reductions in 
price to consumers and increased cost ofcoal. The output of energy 
so!d amounted to 1,453,822 units, including nearly a million units 
for power and traction. The Corporation supplied Messrs. Clayton 
and Shuttleworth with 702,120 units at 1:024d. per unit. The 
works and distribution cost was 1:05d. per unit, as compared with 
993d. in 1906-7. During the year 3,300 equivalent 8-c.P. lamps 
were added, as compared with 2,200 in the previous year, the 
increase being attributed to the reduced charges for energy. 


London,—City.—The City engineer has just issued an 
interesting report with regard to experiments which, at the 
instance of the two City electric lighting. companies, are being 
carried on for the purpose of comparision between the respective 
merits of electricity and gas for street lighting. Experimental 
lighting has been installed in the main thoroughfares and in the side 
streets. The City of London Electric Lighting Co. are lighting 
Holborn Viaduct, Holborn and part of the Old Bailey with 21 
“ Oriflamme ” white or golden arcs of 1,500 actual o.p. ; Farringdon 
Street with 18 small enclosed arcs of 500 c.P.; and Newgate Street 
with 10 smaller lamps, the candle-power of which is not stated. 
As the high-pressure gas mains are in the whole of these thorough- 
fares, excepting between Holborn Circus and the corner of Gray’s 
Inn Road, the City engineer explains that a comparison of cost 
will be obtainable under very favourable conditions. For the 
Holborn Viaduct and Old Bailey area the existing lighting costs 
£390 anvually, and it is stated that the proposed lighting would 
cost £262 as against £251 for high-pressure gas. In Farringdon 
Street the present cost is £312, and the cost of the proposed light- 
ing would be £193 compared with £211 for gas. In Newgate 
Street a cost of £182 is at present involved, and the new scheme 
proposed would mean an expenditure of £95 as against £71 for 
high-pressure gas, Thus for the three areas a total annual saving 
of £332 is anticipated compared with the present cost, and the 
difference in favour of gas is £17 17s. 


Mirfield.—The question of the lighting of the main 
Huddersfield road through Mirfield has been under discussion, the 
Yorkshire Electric Power Co. having made a very favourable offer 
for electric lighting. The company offers 60-c.P. lamps, burning 
2,327 hours over a period of 39 weeks, for £1 7s. 34d. per lamp, 
including energy, renewals and cleaning. It is considered that the 
offer will be accepted if the cost of changing from gas to electricity 
can be met, 


Navan.—lIt has been: resolved to apply to the B. of T. 
for a licence empowering the Council to supply electricity in the 
Navan district for street lighting. 


Norwich.—At a meeting of the T.C. this week, a re- 
commendation of the Electricity Committee was agreed to, that the 
estimate of expenditure upon which the loan of £25,000, authorised 
by the Counci! in the February of 1907 to be raised for capital 
expenditure during this present year, was founded, be amended by 
the substitution in the estimate of a water-tube boiler with 
economiser, steam feed pumps, ash elevator, and hopper brickwork 
foundations, &c., at an estimated cost of £3,650, in lieu of two 
boilers and other works estimated to cost £2,200, and that the 
L.G.B. be asked for sanction to borrow the additional £1,450. 


Rossendale.—The Corporation, in order to be prepared 
in the event of a joint electricity scheme not being matured, has 
given its electrical engineer instructions to prepare a scheme for 
a separate supply to the borough for all purposes. 


Sheffield:—The Corporation is desirous of borrowing 
£20,000 for extensions of the electrical undertaking. A L.G.B. 
inquiry into the matter will be held on June 2nd. 


Wigan.—At the meeting of the Electric Lighting Com- 
mittee held on Tuesday last week, a resolution was passed that the 
Wigan and Pemberton electricity stations be remodelled in 
accordance with the recommendations of the engineer. It was 
further resolved to apply to the L.G.B. for sanction to borrow 
£36,346, the amount required for the work. 


Worsley.—A private generating station has just been 
completed in Lord Ellesmere’s grounds at Worsley, in a wood 
adjoining the main road between Boothstown and Worsley. 
Energy is to be supplied to Lord Ellesmere’s New Hall and 
Viscount Brackley’s Old Hall, which are about a quarter of a mile 
apart. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the weekly meeting of the Tramway and 
Electrical Committee, the general manager, Mr. Nance, submitted 
a report recommending the reduction of the car service at a saving 
of between £6,000 and £7,000 per annum, and » scheme for 
the readjustment of the fares was also submitted and approved 
of by a majority. The question of fares will, it is understood, 
arouse considerable discussion. 

Birmingham.—The returns of the city tramways for 


1907-8 show that the car-mileage in the city was 6,011,738, and 
including the outside routes, 6,960,567. The passengers carried on 


the city lines numbered 75,601,195; the gross receipts amounted to 
£289,556, and the gross profit to £121,112. After meeting 
financial charges, a balance of £72,037 remains, from which it is 
proposed to allocate £37,037 to reserve, and the remaining £35,000 
to the borough fund. 


Brighton.—Some time ago we briefly referred to the 
working of the Corporation tramways last year. The statement of 
accounts, now issued, shows a loss on the year’s working of £969, 
which compares with a profit of £2,410 in 1906-7. The income for 
the 12 months was £47,201, and the expenditure £34,559, leaving a 
gross profit of £12,642. Some 1,075,569 car-miles were run, and 
9,945,574 passengers carried, both totals showing a decrease on the 
previous year. 

Burton-upon-Trent.—The returns of the Corporation 
tramway undertaking bear evidence of the general trade depres- 
sion, in that 3,221,595 passengers were carried, or over 150,000 less . 
than in the previous year, notwithstanding increased car-mileage. 
The total receipts were £15,922, and, after meeting financial 
charges and providing £1,000 towards a renewals fund, a deficiency 
of over a thousand pounds results. Fortunately, the reduced 
income was, to some extent, counterbalanced by reductions in 
working expenditure. 

A formal inspection by the Tramways Committee of the skid- 
emergency brake invented by the tramways manager, Mr. P. J. 
Pringle, took place recently. It is proposed to fit the brake on six 


cars which operate on-dangerous gradients... . . ‘ 


Cardiff.The City Council this week refused the 
application of the employés of the tramway department for the 
establishment of a Conciliation Board to settle disputes, but instead 
it granted them access to Committees to make any complaints or 
state grievances they considered themselves to be suffering from. 


Continental Notes.—Bricium.—The Ghent Electric 
Tramways Co. has secured concessions to extend its tramways in 
three directions on the outskirts of Ghent. 

Grrmany.—The Prussian State Railway authorities have decided 
to adopt electric traction on the lines between Leipzig and Halle, 
and between Magdeburg and Leipzig. 


Egypt.—lIt is mentioned in the report for 1907 of the 
Cairo Electric Railways and Heliopolis Oasis Co., which is deve- 
loping a building estate and electric tramways between Cairo and 
the Heliopolis Oasis, that the Demerdacke generating station is 
now in operation, and is furnishing energy for the lighting of the 
Oasis, whilst the erection of the large station at Choubrah and of 
the sub-station is in an advanced stage. As far as the electric 
railway is concerned, & large portion of the land necessary for the 
construction of the line has been acquired, and the formalities for 
the expropriation. of the remainder are in progress. The earth- 
works have been commenced, two armoured concrete bridges 
have been finished, and most of the rails, sleepers and accessories 
have been provided for. The two tramway lines have been com- 
pleted, and are on the point of being set in operation. They will 
be worked by the Cairo Tramways Co. in conjunction with the 
latter’s line from Cairo to Abassieh. 


Erith.—A report just issued by the tramways manager 
shows that the financial result of the U.D.C. tramways undertaking 
for the year ended March 31st last was as follows :—Total income, 
£8,539 (an average of 637d. perc.m.); working expenses, £8,393 
(6°26d. per c.m.); gross profit, £145 (‘11d. per c.m.) ; loan charges, 
£4,594 (3°43d. per c.m.); net deficiency, £4,449 (3°32d. per c.m.). 
In view of the approaching completion of the L.C.C. tramways to 
Abbey Wood, the District Council has suggested the desirability of 
an arrangement for through booking between Erith and Beresford 
Square, Woolwich, and vice versa. 


Exeter.—The Tramways Committee in its report to the 
City Council states that the car-miles run in the past year were 
388,084, an increase on the previous year of 45,939 miles; and the 
number of passengers carried was 3,754,705, an increase of 99,592. 
The receipts per car-mile were 94d., instead of 104d. as last year. 
The Alphington Street section has not, the manager reports, been as 
remunerative as anticipated. ' 


Glasgow.—The T.C. has decided to construct the 


extension lines to Rouken Glen vid Thornliebank and Burnside 
as soon as possible, and has resolved that in the first provisional 


‘order to be applied for, Parliamentary powers be asked for the 


construction of the following extensions :—Cathcart Road, Old 
Edinburgh Road, Crow Road, Clarence Drive, University Avenue, 
Baillieston to Langloon, Coatbridge, Bilsland Drive, &c. It was 
recently reported that consideration of the Radnor Park and Clyde- 
bank extension would be continued untilaconference with the County 
Tramway Committee had been held. It was also decided by the 
T.C. to increase the amount set aside annually for electrical equip- 
ment of the lines, &c., and for plant at sub-stations, from £37,000 
to £51,000. The sinking fund was increased by £17,500. 

The tramways department of the Glasgow T.C. expect to 
establish a new record on the financial year about to close. Last 
year’s receipts were £887,380, and up to last Saturday the current 
year’s drawings amounted to £886,931, or slightly less than £450 
under the total of last year. The general manager estimates the 
current year’s revenue from passengers at £906,000, or about 
£19,000 over last year. Never before in the history of the depart- 
ment have the receipts reached £900,000. 

London,—L.C.C.—The Council recently decided by a 
statutory majority to purchase that.portion of the-undertaking of the 
Lea Bridge, Leyton and Walthamstow Tramways Co. that is situated 
in London. An expenditure of £32,630 was sanctioned for the 
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construction of tramways from Dulwich Library to Forest Hill . 


and an outlay of £70,000 for the acquisition of track rails. 

It was decided to advance £10,000 to the Hammersmith B.C. 
for the erection and equipment of three sub-stations, laying O% 
mains, &c. 

Pappincton.—The B.C. has agreed to support the Metropolitan 
Electric Tramways Co,’s Bill for 1908, for extending its system along 
Harrow Road as far as Edgware Road, subject to the promoters, 

ursuant to the deposited Parliamentary plans, reconstructing 

w Road bridge, with footways at a lower level than now; 

consenting to pay £4,500; and, further, undertaking various 
widenings. 

Crty anp SourH Lonpon Rarnway.—An electric engine attached 
to one of the City and South London tube trains, which was stand- 
ing at the Clapham terminus, was destroyed by fire, arising from a 
non-electrical cause,on Sunday morning last. The fire occurred 
before the line was opened for the day’s traffic, when the track was 
de-energised. 


Lincoln.—The report of the engineer on the working of 
the Corporation tramways for the last completed 12 months— 
which, after meeting financial charges, resulted in a deficiency of 
£76—shows that their operation has cost 6:10d. per car-mile, as 
compared with 6°69d. in 1906-7. The line is, of course, a surface- 
contact one, and although general repairs have increased by £200, 
it is interesting to note that only £33 is directly chargeable to the 


surface-contact equipment. Altogether 145,235 car-miles were run, ~ 


with an energy consumption of 1°108 units per car-mile. A com- 
parison of the 1908 Lincoln, and 1907 Wolverhampton figures (the 
iatter being for over a million car-miles), shows that the working 
costs were 6°10d., and 609d. per car-mile respectively, the power 
expenses being 1°39d. and 1°84d. per car-mile in the two cases. 
The former undertaking is equipped on the G.B., and the latter on 
the Lorain surface-contact system. 


Stalybridge.—A L.G.B. inquiry was held on May 20th 
into the application of the Stalybridge, Hyde, Mossley and Dukin- 
field Joint Tramways and Electricity Board for a loan of £25,223 
for electricity purposes. There was no opposition. 


U.S8.A.—According to the daily Press, an accident caused 
through a runaway car at Philadelphia involved no fewer than six 
‘cars filled with holiday makers, and resulted in four passengers 
being instantly killed, and 70 others seriously injured. It is 
suggested that the accident arose through the failure of the brake 
gear on the runaway car while descending a hill. 


West Ham.—tThe B.C. has received a letter from the 
chief officer of the L.C.C. tramways, inquiring what the Council is 
prepared to pay for the use of the tramways between the Iron Bridge 
and Abbott Road or Orchard Street, if this length were electrified by 
= L.C.C. The West Ham tramways manager is to negotiate on 
the matter. 


TELEGRAPH and TELEPHONE NOTES. 


American Cables.—Reuter telegraphs that the Com- 
mercial Cable Co. has made representations to the State Depart- 
ment at Washington, requesting diplomatic correspondence with 
Great Britain op account of the alleged depredations of English 
fishing trawlers, which are stated to be constantly destroying the 
American submarine cables between America and Europe, and 
continually interrupting cable communication. The Commercial 
Cable Co. states that during the past three months it has been put 
to an expense of over $100,000 in repairing its cables within 50 
miles of the Irish coast on account of these fishing trawlers, two 
and even three of the cables having been injured and broken at a 
time. On May 16th all of these cables were repaired, but on May 
18th two of them were again broken, and on Muy 19th a third was 
broken by the fishing trawlers. The other cable companies are 
also in trouble from the same causes. The officials of the cable 
companies point out that the interruptions affect not only com- 
munication netween Europe and America, but also between Great 
Britain and Canada, and consequently between Great Britain and 
Australia, and that Great britain collects a tax on all cable 
messages passing to or through that country. It is maintained by 
the companies that no injury to the fisheries will result from ex- 
cluding the fishermen from the narrow cable zone. . There are 13 
submarine cables in the particular locality on the Irish coast now 
in question, 10 being to America, 2 to England and 1 to France, 
and the value invo)ved is stated to be $100,000,000. The Commer- 
cial Cable Co. argues that Great Britain not only can, but should, 
control these trawlers. 


Anglo-French Telegraph Rates.—A Bill has been 
introduced in the Chamber of Deputies reducing the postal and 
telegraph rates between France and Great Britain. The Bill pro- 
vides that the rate on letters shall be reduced from 25 to 15 
centimes, and the telegraph rate from 20 to 10 cetitimes per word. 


Field Telephone Tests.—The Lincolnshire Yeomanry, 
in the course of their annual training, are about to make experi- 
ments with the portable field telephone-and telegraph invented by 
— Midhurst, of Tasm&nia, and previously mentioned in our 
columns. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Curacao-Coro ) 
Curacao-La Guayra ; Closed .. oo .. Jan. 12, 1906 .. eo 
Curacao-Maracaibo 
Tarifa-Tangier .. .. Jan, 18, 1904 .. 
Port Arthur-Chifu (Closed) .: .. Mar. 9, 1904 .. oe 
Las Palmas—Arrecife .. te. May 18, 1908 .. 
Cayenne-Salinas .. .. May 9, 1908 .. 
England-Guernsey May 20, 1908 .. May 25, 1908 
Pera-Dardanelles .. May 20,1908 .. 

LANDLINES. 

Puerto-Barrios ..  .. A . Aug. 2, 1902 .. 


Wireless Telegraphy.—In the House of Commons on 
Thursday last week, Mr. Buchanan stated, in reply to a question, 
that no communication by wireless telegraphy had, as yet, been 
established between India and any other British possessions, 
Wireless communication had been established between Diamond 
Island and Port Blair and between Saugor Island and the pilot 
steamer at the sand heads. 

” It isreported that the Hotel Plaza, in New York, has had a wire- 
less station installed for the use of its guests. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Australia,—Pertu.—September 7th. 650 telephone 


wail sets, 150 table sets, various switchboards, other instruments, 
protectors, &c., for the Postmaster-General’s department. Some 
particulars can be seen at the office. 

MezxsournNE.—July 3rd, One 500-kw. motor-generator, for the 
electricity supply department. See “Official Notices ” May 8th. 

PsertH.— September 7th. The Postmaster-General requires 
tenders for one common-battery switchboard, of nine sections in 
all, together with all associated frames, racks, power plants and 
parts for Fremantle Exchange. 3 

ADELAIDE.—July 7th. The Municipal Tramways Trust requires 
tenders for supply, delivery and erection of motor equipments and 
car 


wiring. 
ApELAIDE.—July 14th. The Municipal Tramways Trust requires 
tenders for (1) rotary converters, transformers, boosters, switch- 
boards ; (2) equipment of converter stations Nos. 1. and 2; and (8) 
supply, delivery and erection of storage battery at converter station 
No. 2. 


Belgium.—June 25th. The municipal authorities of the 
little towns of Amay and Ampsin (Li¢ge) are inviting tenders for 
the public and.private electric lighting of the two communes. 


Bulgaria.—June 19th. Construction of an electric station © 
for supplying light and power to the Government coal-mines at 


'Pernik. Specification, in German, can be seen at the Commercial 


Intelligence Department of the Board of Trade. 


Clacton-on-Sea.—.June 3rd. Electrical service fittings 
for a year for the U.D.C. Geo. T. Lewis, Clerk, Town Hall, 
Clacton-on-Sea. 


Dartford.—June 38rd. Surface condensing plant, for 
the U.D.C. See “ Official Notices” May 15th. 


Dartford.—June 9th. Oils, meters, house-service cable, 
&c., for the U.D.C. See “ Official Notices” May 8th. 


France.—June 18th. The municipal authorities of Paris 
are inviting tenders for the supply and erection at the Colombes 
sewerage station, at Gennevilliers, of two sets of centrifugal pumps 
and three-phase electric motors. 


Galicia.—August 31st. The municipal authorities of 
Stanislau are inviting tenders for the establishment of a central 
electric lighting station in the town. ; 


Ilford. June 10th. Condensing plant, piping, switch- 
board extensions, &c., for the U.D.C. electricity department. See 
“ Official Notices” May 22nd. 


Norwich.—June 9th. Water-tube boiler, mechanical 
stoker, and wiring supplies for the Electricity Committee. See 
“ Official Notices ” to-day. 

" (Continued on page 915.) 
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THE FRANCO-BRITISH EXHIBITION. 


DETAILS OF THE ELECTRICAL INSTALLATION. 


Ty. the Franco-British Exhibition presents many features 
of interest to the electrical engineer, goes without saying ; 
it is, in fact, an excellent example of what electricity can do 
in matters of illumination, and in addition, will, when com- 
plete, afford valuable examples of electrical generating and 
power plant generally. While essentially an educational 
exhibition, intended to show the scientific, artistic and 
industrial attainments of France and Britain, and their 
Colonies, sport and amusement in divers forms will add to 
its many attractions, and, we may hope, lead to a full realisa- 
tion of the success anticipated by its promoters. 

The exhibition covers some 145 acres at Shepherd’s Bush’ 
and is reasonably accessible by train and car from any part 
of the metropolis. The arrangement of the various 
buildings, &c., as will be seen from our plan, is fairly 
symmetrical ; the Machinery Hall, containing some 300,000 
sq. ft. of floor space on the south-western side of the grounds, 
will primarily interest the engineer, while on the other side 
of the ground the sportsman will find equal interests in the 
gigantic Stadium, which will be the scene of the Olympic 
contests this year. 

The south-eastern end of the Exhibition adjoining Wood 
Lane is practically devoted to French and British industries 
and art, while at the northern end will be found the various 
Colonial buildings and enclosures. 

As might be expected, the supply of electricity to the 
Exhibition required careful consideration, and it is a matter 
for congratulation that the arrangements adopted have been 
such as to ensure practically the illumination of the whole of 
the buildings and grounds by electricity only. 

Two independent supplies of energy are in use—i.e., from 


Palace Road, although, as the Exhibition is in the Hammer- 
smith area, the Borough Council controls all the arrange- 


HORTIGULTURE 


Fic. 1—P.Lan oF THE Exutsrtion, SHOWING THE PRINCIPAL 
EtectricaL DistrisutinG Pornts. 


ments for supply, the 


Fia. Court or Honoor, By NiGcuHt. 


the Wood Lane station of the Kensington and Notting Hill 
Electric Supply Companies, which adjoins the Exhibition, and 
from the Hammersmith Borough Council’s station in Fulham 


companies being sub- 
contractors for their 
share of the work. 

This duplication of 
supply applies through- 
out the Exhibition, all 
the important build- 
ings and lighting 
throughout the 
grounds being ar- 
ranged with alternate 
sections of lamps or 
alternate lamps fed 
from separate sources ; 
such a precaution was, 
of course, necessary, in 
view of the fact that the 
installation is almost of 
@ permanent character 
and intended to deal 
with a maximum of 
3,000 Kw. 

The supply arrangements provide for the Exhibition 
authorities paying 1d. per unit between sunrise and sunset, 


and 2d. per unit for the remainder of the 24 hours, with a 
F 


: 
\ 
\ \ : 
\ 
ao? \ 
\ \ : 
‘ Vy \ | : 
wy 
4 Ve 
y 
\ 2 
FUBSTATIONS 
| 
| 


912 


THE ELECTRICAL REVIEW. 


[Vol. 62. No. 1,592, May 29, 1908, 


guaranteed minimum payment of £10,000 between May 1st 
and October 31st. The Hammersmith authorities, for their 
part, have agreed to take at least a million units from the 
adjacent companies’ station at ‘8d. per unit, and °75d. per 
unit for any additional supply. 

Special triplicate feeders have been laid from each supply 
station to four sub-stations, two situated adjacent to the 


400-Kw. Bruce Peebles-La-Cour motor-converters for the 
500-volt direct-current supply, which is partly two and partly 
three-wire, with a 25-Kw. Laurence, Scott balancer to main- 
tain equal voltage on either side of the system, these being 
supplied from the three-phase side. 
The u.T. switchgear in these sub-stations is substantially 
built, with fire-proof cubicles and equipped with Cowan’s oil- 
break switches and Andrew’s dis- 
criminating release devices. 


Fic. 3.—Tue ENTRANCE TO THE MacHineRY Hatt. 


Wood Lane entrance to the Exhibition and two at the side 
of the Machinery Hall—the former being equipped with 
static transforming plant for supplying the lighting circuits 
of the southern half of the Exhibition, and the latter, with 
an installation of both static and rotary transformers, 
supplies alternating current for the lighting of the 
northern portion of 
the grounds and direct 
current to the Ma- 
chinery Hall and else- 
where for power and 
lighting. 

The Kensington 
and Notting Hill Com- 
panies’ supply is three- 
phase at 5,000 volts 
pressure and 45 cycles, 
and the Hammersmith 
supply, single-phase, 
at 2,200 volts and 50 
cycles; the Wood 
Lane sub-stations con- 
tain three 200-Kw. 
three-phase and three 
200-KW. single-phase 
transformers _respec- 
tively, for dealing with 
these supplies, Berry 
air-cooled transformers 
being installed and 
arranged in the case 
of the three-phase to 
give a. four-wire 
supply with 220 volts 
between each phase 
and the neutral of 
the star connected three-phase transformers, and with the 
single-phase by: means of a neutral tapping, a three-wire 
supply with the same pressure between neutral and outer. 

In both cases the neutrals are earthed at the sub-station. 

The sub-stations adjacent to the Machinery Hall contain 
a 150-Kw. G.E. Co.’s induction motor-generator, the gene- 
rator being of the interpole type for delivering direct current 
at 500 volts, and three 200-KW. Berry transformers for general 
220-volt lighting, on the single-phase side; also two 


The 1.T. boards, of which six have 
been supplied by the Universal Electrical 
Manufacturing Co., are very similar in 
design. In the case of the single-phase 
boards, the transformer secondaries feed 
through D.P. switches on to two hori- 
zontal bus-bars on the front of the 
board and a neutral bar behind. 

The bus-bars in front are sectioned 
by means of heavy switch fuses, so that 
the transformers and sections can be 
isolated if required. 

The feeder circuits, which occupy an 
upper row of panels, are taken from the bus- 
oars through D.P. switches and switch fuses. 

The three-phase boards are exactly 
similar, except that 1.P. switches and 
fuses are fitted. 

In the Machinery Hall sub-station, 
the direct-current boards are arranged 
to control the output of a 1,500-Kw. 
Parsons turbo-generator and a 750-Kw. 
Westinghouse gas engine generator— 
; these being installed in the Machinery 

: Hall itself, in addition to the regular 
sub-station plant above mentioned. 

Owing to the heavy currents on these latter boards, copper 
links are employed instead of switch fuses for coupling the 
bus-bars. The switch fuses are all of the shunted type, con- 
sisting of a tin strip in parallel with an enclosed fuse. 

The 220-volt feeders throughout the Exhibition, are of the 
paper-insulated lead-covered type, three and four-core, and 


Fic. 4.—Tsr Patack OF Frencu Inpustrizs, ILLUMINATED By NIGHT. 


are drawn into Sykes conduit, brick pits being provided for 
all joint and disconnecting boxes. ¥e 
'’he single and three-phase cables, which have been supplied 
by the Western Electric Co. and Johnson & Phillips, follow 
the same route, and are each provided with independent 
disconnecting boxes, but in the same brick chamber. 
Disconnecting boxes are provided for every important 
branch circuit—the branch cables being drawn into ducts 
and ending in distributing terminals in oronthe buildings. We 
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SKINNER 


78, Upper Thames Street, 


Telephone Nos. :—BANK 5421: CENTRAL 13,901. 


Works :—SUFFOLK WORKS, OOZELLS ST., BIRMINGHAM. LONDON E C 
9 


Branch :—65, KING STREET, MANCHESTER. 


South African Agents:-HUBERT DAVIES & CO., 
JOHANNESBURG, DURBAN and PRETORIA. 


PATENT 


Fool-Proof Combined 


D.P. SWITCH, 
FUSES PLUG. 


As used on all the largest Railways, and in Dockyards, Mines, &c. 


IT CONFORMS ENTIRELY WITH THE 
REVISED HOME OFFICE REQUIREMENTS. 


SPEGIFIGATION. 
gs) Plug cannot be withdrawn from Live Sockets. 
ON ee 2.—The Plug cannot be inserted into Live Sockets. 
3.—The Switch can be operated without removing 
the Plug. 


4.—A Blown Fuse can be replaced on site in 30 


seconds, without close proximity to any live 


— parts. 
5.—The Apparatus is Flame-Tight, Water-Tight and 
absolutely Fool-Proof. 
atid Lm | by 6.—Every Switch can be provided with a Non-Arcing 
REWIRABLE Fuse if called for. 


BERRY SKINNER 


‘ 
3 
| 
| 
& 
é 
: 
\ 
: 
é 
\ 


THE ELECTRICAL REVIEW SUPPLEMENT. May 29, 1908 —— 


BERRY. SKIN 
DUSTRIAL 


FOREIGN PATENTS: AMERICA, GERMAN’ 
For Concessions apply to Head Otis: 78, Upper The 

BRITISH PATENT NUMBERS: 


CAUTION: USERS OF SWITCHGI 


APPARATUS WHI 


NW EE, 10 
906 
Awarded the Gold Medal Over i OO 
at the INTERNATIONAL EXHIBITION, | 


MILAN, 1906. 


FOOL-PROOF DISTRIBUTORS. One of the Foolproc 


clad, Dustproof $witcl 
as used near the Coal E 
in the large Power 
recently erected at $ 
Lane, Birmingham, 


This is the best cl 
apparatus on _ the marke 
is extensively in 
Dockyards, Mills and 
shops. 


The Fuses 
placed by an_/Itexper 
child without the possib 
receiving a shock. 


All Bus-bars are 
separate sealed co¥rs, ai 
only accessible totht Elect 
in-charge. 
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CO. 
SWITCHGEAR 


i, GERMANY, FRANCE, BELGIUM, &e., &c. 
to Head Otfices: 78, Upper Thames Street, London, E.C 
iT NUMBERS: 28,546 and 27,241. 


F SWITCHGEAR ARE WARNED AGAINST SPURIOUS IMITATIONS OF THIS 
ARATUS WHICH WE ARE INFORMED ARE BEING OFFERED FOR SALE. 


A FEW WORKSHOP FOOL-PROOF PANELS. 


ie Foolproof, lron- 
oof Switthboards [| 
the Coal Bunkers 
Power Station 
sted at Summer 
gham. 


he best class of 
the market, and 
y usel in Mines, 
Mills and =Work- 


could be re- 
Itexperienced 
the possibility of 
hock. 


ars are under 
d co’rs, and are 
» to tht Electrician- 


Three-Phase Triple Pole Distributing Board. 


Triple-Pole Switch Fuse. 
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BERRY, 


FRAWCO-BRITISH EXHIBITION. 


(Covering 140 Acres). 


See Our Stand in the Machinery Hall, Electrical Section. 


HE whole of the Single and Three-phase and Continuous 
Current Power at the above largest Exhibition ever held in 
this country, is entirely controlled by 


FOOL-PROOF SWITCHGEAR. 


Three and four-core Hygroscopic Cables are 
led into sealing chambers fitted directly on the 
Water-tight Fool-proof Switchgear, making the Most 
Compact and Serviceable Arrange= 
ment ever fixed. 

Thousands of these Switches and Fuses and 
Fool-Proof Distributing Boards are placed through- 


out the Buildings and 
Grounds, in all about 


25 TONS WEIGHT, 


a record for one order. 


Apart from the fact that this Gear is 
used on every Supply Company’s Mains of 
note in this country, it is adopted by all the 
leading Railway Companies, including the 


MIDLAND RAILWAY CO. 

LANCASHIRE & YORKSHIRE RAILWAY CO. 
NORTH-EASTERN RAILWAY CO. 

GREAT NORTHERN RAILWAY CO. 
CENTRAL LONDON RAILWAY CO. 
GREAT WESTERN RAILWAY CO. 
GREAT EASTERN RAILWAY CO. 
BUENOS AYRES & PACIFIC RAILWAY CO. 
CENTRAL SOUTH AFRICAN RAILWAYS. 


APPLICATIONS TOR AGENCIES.—Agents are wanted for Australia, New Zealand and India, 
to deal with this Speciality only. It commands a large sale and is self-advertising. Applica- 


cations ‘fr:m first-class firms will be dealt with in order as they are received. 
Enterprising Colonial Agents should seize this opportunity. 


Printed by Wituiam Cate, Ltp., Hozart House, Bouverie Street, E.C., and Published by the Proprietors H. ALawasteR, GATEHOUSE & Co., at 4, Ludgate Hill, L 
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give a sketch of the terminal arrangement adopted, from which 
it will be seen that the distributor, whether single or three- 
phase, is divided into two to supply the arc and exhibitors’ cir- 
cuits respectively, a Berry Skinner ironclad switch and com- 
bined fuse being provided in each circuit, mounted on a slate 

anel. Above this panel the arc lighting service is sub- 
divided into circuits through Cantie-type switches and Moy 
“no ark” fuses. In some cases the 
line resistances for the arc lamps are 


make, and the remainder Maxim enclosed type and Santoni 
A.C. and D.c. lamps. 

Over a hundred of the latter make of lamps, with others, 
are employed in lighting the Stadium, which is supplied by 
a special feeder from the Machinery Hall sub-stations. The 
latter also supplies the 120-H.p. direct-current motor for 
operating the “ Flip-flap,” and the electrically driven centi- 


also mounted over the switches. 

It is interesting to note that Berry 
Skinner switches have been used through- 
out the Exhibition at distributing ter- 
minals, for controlling arc, incandescent 
and power circuits, and that in numerous 
instances they are fitted on the exhibitors’ 
services also. We illustrate on p. 914 a 
group of these switches at a distributing 
terminal. 

The wiring in the buildings is through- 
out run in screwed gas-barrel up to the 
level of the roof tie rods and carried 
round the buildings as covered wiring on 
porcelain bobbins fixed to the ties. The 
exhibitors are supplied through services 
teed on to the above. 

The decorative lighting is a special 
feature of the Exhibition, some 75,000 
5-c.P. incandescent lamps with Edison 
screw terminals, having been employed 
and wired on the “fairyland” strip 
system ; these are practically all run off 
the alternating supply. Asan instance of 
the extent of this work, we may note that 
Messrs. W. J. Furse & Co. installed 16,000 lamps in the Court 
of Honour, including the lights on the lake and a further 5,000 
lights on the Palace of Music, an adjoining building. 

Our views showing the illuminations of the Court 
of Honour and other buildings will be appreciated in 
this connection. 

The arc lighting is, of course, also on a very extensive 


Fig. 5.—Tar British APPLIED ARTS BUILDING. 


fugal pumping plant for supplying water to the lake in 
the Indian Court. 

While what we have said as to the decorative and arc 
lighting will give some idea of the official i!lumination of 
the Exhibition, our readers must, under the present state of 
incompleteness of the exhibits, be left to estimate for them- 
selves the extent of the interior lighting of the stands, &c., 
which will, of course, 
enormously _ increase 
the illuminating load 


Fic. 6.—Tue Court or Honour, py Day. 


scale. The arc lamps are run four in series, each circuit 
being brought back to the nearest distributing centre. The 
lamps are also, as far as possible, arranged alternately on the 
single and three-phase supplies, with a view to minimising 
the effect of a breakdown. Some 1,500 arcs are installed, 
including 400 Sunshine flame arcs of the Electrical Co.’s 


in the near future. 

We shall in a future 
issue have occasion to 
refer to the machinery 
exhibits in detail, but 
it may be interest- 
ing to mention here 
that the Westinghouse 
Co.’s 750-B.H.P. gaa 
engine set (which will 
run in parallel with 
the Parsons  turbo- 
generator, and, it is 
understood, supply 
direct-current in the 
Machinery Hall during 
the day) consists of 
one of their latest 
three-crank  six- 
cylinder engines of 
the vertical tandem 
type, and will operate 
on Mond producer gas 
supplied from plant 
provided by the Power 
Gas Corporation. Cer- 
tain of the Colonial 
pavilions have inde- 
pendent electrical 
installations; the 
Australian section, for instance, having a single crank, and 
a three-crank Westinghouse gas engine, coupled to 100-Kw. 
and 130-Kw. D.C. generators by the same makers, for 
supplying the motors and lighting in the building; the 
Canadian section is also provided with two three-crank 
engines coupled to 130-KW. D.C. generators, supplied by the 
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same firm for similar use. This smaller gas engine plant is 
operated on town’s gas. The Daily Mail building, with 
its interesting equipment of motor-driven printing plant, 
is provided with a Diesel engine and generator—the 


Fic. 7.—Typre oF Main SwitcH PANEL USED ON D.C. 
SuB-STATION SwITCHBOARDS. 


latter supplied by the E.C.C. and rated to give 225 amperes 
at 410 volts pressure. 

The whole of the Exhibition feeder and distributing net- 
work was laid by Messrs. Reed’s Electrical Co., of South- 
wark, to the specification and design of Mr. W. B. Esson, 


Fig. 8 —A Pont, SHOWING THE AERANGE- 
MENT OF BERRY, SKINNER SWITCHES. 


M.I.C.E., and Mr. A. M. Money, A.M.I.E.E., the joint 
consulting engineers to the Exhibition authorities, who 
were also responsible for the electric lighting in the 
grounds and buildings and the arrangement of the sub- 
stations. The H.T. plant and switchgear is the property of 
the Hammersmith Borough Council, and installed under the 


direction of the Council’s engineer, Mr. G. G. Bell; the 
supply to the Exhibition is, owing to the system of charging, 


EXHIBITORS LIGHTING 


Fic. 9,—ARRANGEMENT OF CIRCUITS FOR SINGLE OR 3-PHASE 
Suppiy, at DistRIBUTING TERMINALS IN BUILDINGS, 


metered through Siemens double-tariff meters installed in 
the Wood Lane sub-stations. 

Mr. H. J. Mills, of the Exhibition staff, has supervised 
the carrying out of the whole of the electrical installation. 

The subsidiary wiring has been divided up amongst a 
number of contractors, and is still proceeding in many cases. 
This is carried out under the rules of the L.C.C., London 
Fire Brigade, local. and Exhibition authorities; it is 
interesting to note that no bare conductors are allowed, or 
conduit other than screw-connected tubing; also that all 
arc lamp suspensions are in duplicate. 

In conclusion, sufficient has been said to indicate the 


Fic. -10.—A Rance oF ILLUMINATED BUILDINGS. 


general character and extent of the work, for the details of 
which we are indebted to Mr. A. M. Money. 

The various views of the Exhibition buildings are taken 
from photos. by Mr. F. N. Birkett, of Percy Road, Shepherd's 
Bush, N., with the exception of that of the Machinery Hall, 
which is by Valentine. 
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CONTRACTS OPEN. 


(Continued from page 910.) 


India.—The Eastern Bengal and Assam Public Works 
Department published a notice in Indian Engincering of May 2nd, 
stating that it was considering the question of the lighting of 
the station of Shillong by electricity, and was prepared to receive 
spplications for a licence for the introduction of a suitable scheme. 
Information is being collected in regard to the water-power avail- 
able and possible requirements of electric energy, but intending 
applicants are recommended to visit the station to ascertain for 
themselves the necessary particulars in connection with the scheme. 
Such information as may be collegted by the local Public Works 
Department officer will be placed at their disposal. It is not the 
intention of the Government to offer any subsidy or other finan- 
cial help, but the use of waterfalls in the neighbourhood of the 
station to obtain power will be allowed, subject to such restrictions 
as may be considered desirable. Applications should be addressed 
to the Secretary to the Government of Eastern Bengal and Assam, 
Pablic Works Department, Shillong. . 


Penrhiwceiber (Glamorgan),— June 4th. Electric 
lamps and fittings for a year, for the Penrikyber Navigation Colliery 
Co.,Ltd. The Secretary. 


Rawtenstall.—May 29th. Track boosters, low-tension 
p.o. and high-tension a.c. switchboards, for the Corporation. See 
Official Notices ” May 15th. 


Stockport.—Automatic point-controllers, for the Cor- 
poration. See “ Official Notices” May 15th. ; 


Walsall.—May 29th. Condensing plant for the Elec- 
tricity Department. See “ Official Notices” May 8th. 


Worksop.—June 2nd. Fuel economiser for the U.D.C. 
See “ Official Notices” May 22nd. : 


CLOSED. 


Doncaster.—The Doncaster and Mexborough Joint 
Hospital Board has accepted the tender of Messrs. Tasker’s, Ltd., 
Sheffield, for replating the electric battery, at £75. 


East Ham.—The B.C. has received the following tenders 
for the reconstruction and electrification of the tramways in the 


Romford Road :— 
Permanent Overhead Paving 


way. work. sides, 
G.J. Anderson... £10,054 £750 £7,085 
Acme Flooring & Paving (1904) 

Co. 255 320 6,876 
Fry Bros. .. ae. 578 6,838" 
W. Manders ee 8,765 185 6,693 
G. Law de 10,148 755 7,890 
D. T. Jackson 9,121 589 6,650 
W. Griffiths .. (accepted) 48,074 608 6,425 
Dick, Kerr & Co. .. és an 8,634 503 6,752 
W. Blackwell & Co. a ee 8,553 479 6,876 


Borough engineer. . be 8,691 500 6,908 

In the first instance, a resolution was passed accepting the tender 
‘of the Acme Flooring and Paving (1904) Co., but eventually this was 
deleted. The tender of Messrs. W. Griffiths & Co., amounting in 
the gross to £15,108, or alternatively £15,761, with an allowance of 
1s. 6d. per yard in case of old setts taken up and retained by them, 
and £2 per ton for old rails, has now been accepted, subject to their 
supplying English-made rails, the firm originally tendering for 
Lorain American steel rails. Acceptance is also subject to the 
following conditions:—(a) The track-work to be commenced 
within three weeks from date of formal notification of acceptance 
of tender, and to be completed and ready for inspection by the 
Board of Trade within ten weeks from the aforesaid date; and ()) 
at least two-thirds of the unskilled labourers employed to be 
residents in the borough. The acceptance of the tender for the 
tramway track and roadway work is also subject to the sanction of 
the Board of Trade and the Local Government Board respectively. 


Erith.—The U.D.C. has accepted a revised offer from 
Messrs. Beadle Bros., Ltd., for the supply to the electricity depart- 
ment of Longhurst rough small coal, at 12s. per ton. In February 
last the coal was quoted at 12s. 6d. per ton. 


Foleshill.—The R.D.C. has accepted the tender of the 
Electric Trades Supply Co., Ltd., Birmingham, for the installation 
of the electric light at the Infectious Hospital, at £268. 


Gillingham. — The Rochdale Electric Co., Ltd., has 
secured the contract for prepayment electricity meters for the 
borough. 


Glasgow.—The Tramways Committee has accepted the 
tender of the Lorain Steel Co. for special track-work. 


Haslingden.—At the T.C. meeting on May 21st the 
‘town clerk submitted a tabulated list of the tenders received for 
the overhead tramway equipment, and that of Messrs, Dick, Kerr 
and Co, was accepted. - 


Lancaster.—The tender of the British Thomson- Houston 
Co. for a new switch panel, at £67, has been accepted ; and also the 
tender of the same firm for a pressure regulator, costing £302 10s., 
subject to the engineer’s report being satisfactory. : ; 


Leek.—For the U.D.O. electricity works extensions the 
tender, of Messrs. Mather & Platt, Ltd., for a gas-driven generator 
has been accepted ; also that of the Horsehay Co., Ltd., of Horse- 
hay, for gas producers. ; 


London.—MaryLesone.—The B.C. has accepted the 
following tenders for the annual- supply of stores, materials and 
tools for the electricity department :— 


Pryke & Palmer.—Asbestos goods, cups, &c. . 

Henley’s Telegraph Works Co., Ltd.—Vulcanised I.R. insulated wires and 
cables, flexible wire, &c. 

St. Helens Cable Co.—Rubber tubing. 

General Electric Co., Ltd.—Para rubber strip, 7s. 6d. per Ib.; tubular 
lamps, 12s. per doz. 

Pooley & Austin.—Incandescent lamps: 16 c.P., 72s. per gross; 8 c.P., 72s. 
per gross; 82 c.p., 8s. per doz., 6d. extra for frosting. 

British Insulated & Helsby Co.—Binding wire. 

Edison & Swan, Ltd., Baxter & Caunter, Lundberg & Sons, W. McGeoch 
and Co.—Electrical ies. 

Union Electric Co., Ltd.—F lame arc lamp carbons. 

Sloan Electrical Co.—Arc lamp globes and carbons. 

Glenboig Union Fireclay Co.—Bricks. ~ 

Le Carbone,—Carbon brushes. 


CaMBERWELL.—The B.C. Public Health Committee, having 
learned that the Britannia Electric Lamp Works (1905), Ltd., 
whose tender for lamps was accepted in March last, is in liquidation, 
has since accepted the tender of S. Burnby & Son, as follows :— 


100 volts. 200 volts. 
Plainlamps 80c.P. 7%s.0d.perdoz. 1s. 0d. per doz. 
| 
8s. 0d. ” ” 8s, 0d. ” ” 
Frestedlamps 8 ,, %s.6d. ,, ,, 
82 ” 8s, 6d. ” ” 8s. 6d. ” ” 


L.0.C. — The Highways Committee has submitted the under- 
noted tenders for the consideration of the L.C.C. :— 
1,—Sanp-DryInG APPARATUS, 
alternative tender (accepted) oe se 
Ernest Newell & Co. .. ee sai ae ee oe 


ee 
Heenan & Froude we ee ee 1, 
F. W. Rowlands & Co... os 


2.—STzEL TirEs FoR CAR WHEELS. 
8,500 driving 2,000 trailing 


wheels. wheels. 
Price per tire. Price pertire. Total. 
s. d. s. d. 
Henry Bessemer & Co. (accepted) 28 0 18 0 5,825 
Cammell, Laird & Co. .. 2 2. 6 6,860 
Brown Bayley’s Steel Works .. 2 0 21 9 6,725 
Steel Co. of Scotland .. ae 28 0 25 0 7,400 
Steel, Peech & Tozer 29 1 3 26 7 1,747 
‘Taylor Bros. & Co... oe 8,060 
Hadfield’s Steel Foundry Co. .. 84 9 81 9 9,256 
Standard Steel Works Co. F — "ee -: . 10,100 
Vickers, Son & Maxim 42 0 of 80 0 . 10,850 
Wm. Beardmore & Co. . = ee — 10,776 
John Brown & Co... 2 0 21 8 
(for 2,000 only) 
J. Baker & Co.(Rotherham),Ltd. 6 


(for 1,500 only) i 
8.—115 Maximum Traction Swine TRUCKS, 
Brush Electrical Engineering Co. 
Mountain & Gibson 
Heenan & Froude 


(alternative) 26,276 
(foreign steel) 26,775 

(alternative) 26,250 
(recommended) 27,087 


Mountain & Gibson .. oe (British steel) 27,650 
United Electric Car Co. .. we 27,650 
Magnolia Anti-Friction Metal Co. s+ te 28,043 
Metropolitan Amalgamated Railway Carriage . 
and Wagon Co. .. 29,050 
Thornewill & Warham 29,575 
Hurst, Nelson & Co. .. 29,798 


The alternative tenders were in each case not according to 
specification. In reporting on the offers, the Highways Committee 
remarked that the Brush Co. took exception to the terms of the 
arbitration clause in the form of contract, and stated that it 
presumed that any question arising after the completion of the 
contract affecting financial matters would be referable to inde- 
pendent arbitration. The Committee did not feel able to 
recommend the Council to accept a particular interpretation of 
this clause, which is in the usual form. Moreover, the firm had not 
completely filled in, as required, the schedule of rates of pay to 
be observed in the execution of the work. In these circumstances, 
it did not see its way to recommend the Council to accept 
either of the tenders submitted by the company. The third and 
fourth tenders, submitted by Messrs. Mountain & Gibson, provided 
for the use of steel of foreign manufacture, and one of these. was 
also not in accordance with the specification. The third lowest 
tender, according to specification, was that submitted by Messrs. 
Heenan & Froude, and this provided for steel of British manu- 
facture. The tender was only £262 10s. higher than that submitted 
by Messrs, Mountain & Gibson for steel of foreign manufacture. 
The advantages to be derived from the better supervision of the 
work if the steel was manufactured in Great Britain fully justified 
the slight additional expenditure, and the Committee was of 
opinion that the tender of Messrs. Heenan & Froude should be 
accepted. The firm proposed t6 sub-let certain portions of the 
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work, and no objection against the adoption of that course was to 


be seen. 
4.—5,000 Tons or Track Rarts AND FASTENINGS. 


Société des Aciéries @’Angleur .. we .. £82,098 
Edward Le Bas & Co. -- (Belgian make) 82,523 
P. & W. MacLellan .. (Belgian make) 34,068 
Bolling & Lowe 2 .. (German make) 33,803 
Bolckow, Vaughan & Co. .. (recommended) 34,640 , 
Walter Scott, Ltd. .. id ob 85,832 


The first four tenders will be seen to be for rails of foreign 
manufacture. The lowest British tender, the Highways Committee 
reported, was£2,541 higherthan the lowest tenderactually submitted, 
for 5,000 tons. The Committee pointed out, however, that when such 
materials had been obtained from abroad in the past, considerable 
delay had arisen owing to difficulties in arranging for deliveries 
to be made in accordance with the requirements of the work; and 
in the event of its being nécessary to reject any of the material, 
the delay thereby caused was a serious consideration. Moreover, 
if a foreign tender were accepted, additional expenditure would 
have to be incurred for the inspection of the materials during 
manufacture. In the circumstances, the Committee decided to 
pecnnmend the acceptance of the tender of Bolckow, Vaughan 
and Co. 

The L.C.C. has accepted the tender of Hurst, Nelson & Co. for 
the supply of movable steps for 50 new electric cars at the price of 
£4 7s. 6d. per set, and that of the Anti-Attrition Metal Co. for 
200 halves of bronze motor-axle bearings at 114d.. per lb., 300 
bronze journal bearings D.W. at 8s. 3d. each, and 300 bronze 
journal bearings P.W. at 8s. each. An allowance of 8d. per lb. 
will be made on worn bearings. 


Plymouth.—The Electricity Committee has accepted a 
quotation from Messrs. Cory Bros., Cardiff, for 1,000 tons of coal, at 
14s. 14d. per ton. The price of the last cargo was 15s. 44d. per ton. 


Portsmouth.—The E.L. Committee of the T.C. has 
accepted the tender of Messrs. Glover & Co. for the supply of 
high-tension cables, at-£1,030. 


Southend-on-Sea.—The T.C. has accepted the tender of — 


Messrs. J. W. McLellan & Co., Glasgow, for the supply of 150 tons 
of steel rails and fishplates, the former at £6 4s. 9d. and the latter 
at £7 19s. per ton, for the tramways. The Corporation has also 
accepted the tender at £370 of E. & B. H. Davey for the construc- 
tion of condenser water tank at the electricity works. There were 
11 tenders, varying from that accepted to £797. 


Uxbridge.—The Joint Hospital Board has received the 
following tenders for the installation of electric lighting at new 
hospital buildings -— 


Taylor & Co. oo -- £10910 0 
Tilley Bros. on ad 14 0 0 
Eric Rivers Smith os ee on 103 0 0 
Wells, Rayner & Co. “a -- (accepted) 8913 0 
P. W. Baker as (10 years’ guarantee) 110 4 0 
Windsor Electrical Co. .. 106 0 0 
Park Bros. .. ok 9610 
Charles Pullan .. oe oe 9310 0 
Cannon & Sons .. ab 193 5 0 


, CONTRACTORS’ COLUMN. ~ 


(The following information is published in the interests of electrical con- 
tractors and others who are seeking for openings for new business. Consider- 
able expense is incurred in the production of this column, and every care is 
taken to ensure that the information is new and accurate, but it will be under- 
stood that.in a matter where so many correspondents are engaged, and where 
the amount of information to be handled is very large, this cannot always be 
guaranteed. If alleged inaccuracies are reported to the Editors, they will be 
fully investigated. | 


ABERDARE.—Villa. T. Roderick, architect, Clifton Street, Aberdare. 

ABERDEEN.—Alterations and additions to premises for P. Jamieson, harness 
composition manufacturer; Chas. Stephen, architect. Work- 
shops at Albert Quay for R. Irvin & Sons, Ltd.; Kelly & Nicol, 
architects. Alterations and additions to 3, Alford Place, for 
J. R. Philip, wine merchant ; Sutherland & George, architects. 

ABERDOVEY.—Additions to Aberdovey Golf Club House. Deakin and 
Howard Jones, architects, Borth, R.S.O. 

ABERTRIDWR (Carpirr).—Twenty-six houses for the Egwysilan Building 
Club, G.A. Treharne, architect, Station Street, Aberdare. 

ABERYSTWYTH.—Nineteen model dwellings for workpeople. R. Jones, 
borough surveyor, Aberystwyth. 

ACCRINGTON.—Primitive Methodist Church in connection with the Whalley 
Road Church (£3,500). 

ALDERSHOT.—Secondary school. F.C. Uren, surveyor to U.D.C.; pro 
E.L. installation at residence of Rev. O'Farrell, Queen’s Road, 
and proposed new church adjoining. 

AMBLECOTE (near StroursRinGe).—Parish Institute in Collis Street. F. 
Wilkes, chairman. 

APPLEDORE (Devon).—Manse in connection with the Baptist Church. Rev. 
E. Whitton, pastor. . 

ARTANE (Co, Dustiy).--Staff residence at the Industrial Schools. J. P. 

5 Wrenn, architect, 16, Nassau Street, Dublin. 

BACUP.—New school buildings in Burnley Road. Butterworth & Duncan, 
architects, Rochdale. 

BALLINLOUGH (Cork).—Villa at Gregg’s Cross. J. F. M’Mullen, architect, 
80, South Mall, Cork. 

BARNES.—Nine blocks of flats. 

BARNSLEY.—aAlteration to the Clarence Hotel, Sheffield Road. R. Good- 

worth, architect, 114, Dodsworth Road, Barnsley. 

BEDFORD.— Houses, Tennyson Road, for Jacobs & Burton; Melbourne Stréet, 

8 * for T. Castle Road; 8. Constant; builder, 186, Castle 
Road, Bedford ; Kingsley Road, for W. Braybrooke, 


BELFAST,—Hall for All Souls’ Church ; shed at Donegall Quay; new skating 
rink at Cliftonville Road. ) 

BEXHILL.—Additions to Wrestwood, Sir Edwd. Malet, owner; G. H. Gray 
architect; six detached houses, Sutherland Avenue, C. Brown’ 
owner; G. E. Maynard, Ltd., architect, Eastbourne. ig 

BEXLEY.—Extension of public library. W.'T. Howse, surveyor to U.D.C, 

BIRKENHEAD.—Alteration and extension of the Argyle Theatre of Varieties, 
Mr. Clarke, lessee. 

BODMIN.—Alterations and extensions to the County School. B.C. Andrew, 
architect to the Cornwall Education Committee, Biddick’s 
Court, St. Austell. ‘ 

BOGNOR (SussEx).—Church of St. Wilfred’s (£6,600). G. H. Fellowes Prynne, 
architect, 6, Queen Anne’s Gate, Westminster, S.W. 

BOURNEMOUTH.—Central Science, Art and Technical School on the 
Peachley site. Borough engineer, architect. 

BRAMPTON-EN-LE-MORTHEN (SHEFFIELD).—Re-erection of the temporary 
hospital for the South Rotherham, Handsworth and Kiveton 
Park Isolation Hospital Committee. J. E, Whitehead, archi. 
tect, 38, Bank Streef, Sheffield. 

BRIGHTON.—Proposed adaption’ of Circus Street School for a trade school, 
Brighton Education Committee. 

BRISTOL.—Proposed building at St. Anne’s Mission Church, Greenbank 
(£400), Rev. T. H. Barnett, vicar of St. Anne’s Church. 

BROMSGROVE.—Houses, the Forhill, Alvechurch, for Slim & Judge; Weights 
Farm Road, for the Earl of Plymouth. 

BURRY PORT (CarMARTHENSHIRE).—Shops for the Co-operative Society, 


BURSLEM.—Extensions to manufactory in Newcastle Street, for Ford & Sons, © 


Ltd, R.'T. Longden, architect, Market Place, Burslem. 
Renovation of St. Paul’s School, for the Burslem Education Com. 
mittee. A. R. Wood & Son, architects, Burslem. 
CARDIFF .—Two houses in Clive Road, for Bute Estate; steam bakery for the 
Co-operative Society in Pentyrch Street. E. W. M. Corbett, 
Castle Street, Cardiff. 
New bottling stores at Ely, for Crosswell’s Cardiff Brewery, Ltd, 
J.T. Jenkins, architect, Porth, Rhondda Valley. 
Addition to ‘‘Kingswood,’”’ for the Forward Movement Home, 
W. H. Scott, architect, Queen Street, Cardiff. 
: Alterations in No. 1, St. Mary Street, for Hemas & Co., drapers and 
furriers. Veal & Sant, architects, High Street, Cardiff. 
* Motor shed in Clive Road. J. A. Johnson, builder, Clive Road, 
Forward Movement Hall in Moreland Road. MHabershon and 
Fawckner, architects, High Street. 
Nineteen houses in Canton, on old Market site. C. E.. Dunn, 
builder, Cowbridge Road. 
CARSHALTON.—Completion of restoration of parish church (£4,500). Sir 
A. W. Blomfield & Sons, architects, 6, Montagu Place, W. 
CASTLEFORD (Yorks.).—Alteration of premises in Sagar Street, for the 
U.D.C. W. Green, surveyor to the U.D.C., Council Offices, 
Castleford. 
CHIPPENHAM.—Constitutional Club premises. W. R. Osborne, architect, 
Tresco, Chippenham. 
CLACTON-ON-SEA.—Temporary iron church in Pier Avenue. 
COATBRIDGE.—Hall (seat 400) in connection with Coatdyke United Free 
Church. Rev. R. Menzies. 
CLEETHORPES (Lines.).—Wireless Telegraphy Station. District Surveyor of 
Coastguard Works, 28, Pavement, York. 
CLONTARF (Dvustin).—Barracks and Station for the Dublin Metropolitan 
Police. H. Williams, secretary, Office of Public Works, 
Dublin. 
COCKETT (SwansEa).—Renovation of St. Peter’s Church. C. 8. Thomas, 
architect, Wind Street, Swansea. 
CONNAH’S QUAY (F.LIntsHIRE).—Municipal building for the Urban Council. 
CUDWORTH (Barnstry).—Sixty-four houses, for G. H. Gray; houses and 
shop, Barnsley Road, for John Hutchinson. 
DARTFORD.—Ward at the Infectious Diseases Hospital, Bow Arrow Lane, 
R. Marchant, architect, 28, Theobald’s Road, W.C. 
DATCHET (near Winpsor).—Houses, Buccleuch Road, for H. D. Bowyer; 
Penn Road, for Jas. Lewin. 
DERBY.—Additions to factory, Nottingham Road. 
tect, Long Easton, Derby. 
DONCASTER.—Alterations and additions to Thorne Provided Schools, 
J. Vickers-Edwards, county architect, County Hall, Wakefield. 
DOVER.—New school for T.C. (£1,094). W. H. Grigg, builder, 14, Worthington 
Street, Dover. 
DUBLIN.—New wing to the ladies’ hall, ‘‘ Glen-na-smoil,’’ Palmerston Park, 
for the Board of Trinity College. T. M. Deane, architect, 27, 
Molesworth Street, Dublin. 
DUDLEY.—Proposed alteration of St. Edmund's School. Dudley Education 
Committee. 
DUNDEE.—Shops in East Dock Street for Wm. Peggie. 
DUNSTABLE.—Houses, Park Street, for Mr. Knight. 
EARLSTOWN (Lancs.).—New bakery for Local Co-operative Society, 
EASTBOURNE.—Nurses’ Home at the Workhouse for the Board of Guardians 
(£8,000). A. W. Jeffery & Sons, architects. 
EBBW VALE (Movn.).—Alterations and additions to the Catholie Schools. 
A. 8S. Cameron, architect, 1, Glanant Street, Aberdare. 
EDINBURGH.—Masb-house at Haymarket for the Caledonian Distillery Co. 
EYRECOURT (Co. Gatway).—Schools for the Sisters of Mercy. Wm. H. 
Byrne & Sons, architects, 20, Suffolk Street, Dublin. 
FARNHAM ROYAL (Bucxks).—Houses, Cherry Tree Road, for H. D. Bowyer; 
Farnburn Avenue, for Albert Rapley; Beaconsfield Road, for 
Mrs. L. Dowsing; houses, for Miss E. Borton and W. J. Martin. 
FISHGUARD.—Forty houses for the Fishguard Building Club. J. Preece 
James, architect, Tenby. 
FOLKESTONE.—Rebuilding of premises, 20 and 22, High Street, for R. and J. 
Dick, Ltd., boot factors. 
FULWOOD (Lancs.).—Pair of semi-detached villas. H. Howarth, architect, 7, 
Lime Street, Preston. 
GERRARD’S CROSS (Bucxs.).—Houses, Oxford Road, for G. Ratcliff; Pack 
Horse Road, for Franklin & Fisk; Bulstrode Way, for H. 
Greeves ; Layter’s Way, for Mrs. Schloesser; Oak End Way, for 
Lovell & Son; Oak End Way, for Dr. Neatby; Bulstrode Way, 
for Miss Shannon ; Oval Way, for Hannett, Raffety & Co. ; house 
for the London and Country Investment Co., Ltd. ; Bulstrode 
Way, for A. H. James. 
GIRVAN.—Proposed new Town Hall. Town Clerk. 
GLASGOW.—New station buildings and tenement of houses in Eglinton Street. 
J. Blackburn, secretary, Caledonian Railway Co., Buchanan 
Street, Glasgow. 
New day industrial school at Hopehill Road, Maryhill, for Juvenile 
Delinquency Board. J.M. Monro & Son, architects, 58, Bath 
Street, Glasgow. 
GOSPORT.—Brodrick Memorial Hall, Alverstoke. H. A. F. Smith, architect, 
Star Chambers, Gosport. 


Ridgeway & Smith, archi- 


GRANTHAM.—Extensions contemplated by the local Co-operative Society. 


HALIFAX.—Seven houses in Queen’s Road, for T. W. Dodd. Medley Hall and 
. Son, architects, 1, Harrison Road, Halifax. F 
Six pairs of semi-detached houses in Queen’s Road, for R. Turner. 
Bail Kershaw, architect, Lancs. and Yorks, Bank Chambers; 
ifax, 
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AX.— house in King Street, for the Economic Stores, Ltd. 

Jackson & Fore, architects, 7, Rawson Street, Halifax. 

Detached residence at Greenroyde for J. H. Shaw. R. Horsfall and 
Son, architects. 

Additions to offices in Shay Lane for Drakes, Ltd. 

Offices in Claremont Road for G. Swift. Glendinning & Hanson, 
architects. 

Warehouse at the Boulevards for G. Sheldrake & Sons. R. Horsfall 
and Son, architects. 

Additions to the Wesleyan Chapel, Wheatley. G. Buckley & Son, 
architects. 

HAM (TxA eee .—Alterations and additions to the Manor House 

000). 

HAMPSHIRE.—Proposed second asylum on the Park Prewett Farm, Hants 
C.C.; Council schools at Farnborough North (£2,200) and Ring- 
wood (£3,952). 

HANLEY.—New buildings, Gordon Chambers, in Cheapside. C. Corves & Son, 

builders, Hanley. 
Three houses in Baskerville Road. W. Sargeant. 
Additions to premises in Ashley Street. Boyce, Adams & Co. 

HARROGATE.—Alterations and additions to Leadhall Grange, for J. 8. 
Rowntree. 

HARROW GREEN.—Parish Hall in connection with St.: Margaret’s Church. 

HASLEMERE (Svrrey).—Proposed Village |Hall (£800). Rev. D. R, Barton, 
Fernhurst Vicarage. 

HASTINGS.—Proposed Nurses’ Home, for the Board of Guardians (£3,000). 

Alterations to business premises in Robertson Street, for Lipton’s, 

Ltd., Waring & Gillow, architects; pair of ‘semi-detached 

houses in Burry Road, St. Matthews. G. Fryer, builder and 
architect, Hastings. 

HAWICK, N.B.—Proposed extension of Wilton Dean School. J. P. Alison, 
architect, Bridge Street, Hawi 

HEANOR.—New Lace Factory, for G. H. Fletcher (£3,000). 

HEBDEN BRIDGE.—Proposed E.L. installation at Hope Baptist Church. 

HELSTON.—New Wesleyan Sunday Schools at Leedstown. 

HEMSWORTH Freel WAKEFIELD). —Houses and shops at Moorthorpe, for R- 

10tt. 

HERNE BAY.—Extension of the Public Offices under consideration. F. W. J. 
Palmer, surveyor to the U.D.C. 

HIGH WYCOMBE.—Bungalow residence, Pinions Estate, for T. Carlow; 
stables and dairy, Dashwood Avenue, for W. Joynson; chair 
factory, Newland Meadows, for C. Smith. 

HORSHAM (Stinrotp).—Residence at Pinkhurst. Wm. Buck, architect, 

Sunnyhill, Hurst Road, Horsham. 

HOUGHTON-LE-SPRING (Co. DurHAm).—Thirty-three houses near Penshaw 
Station, for the Lambton Collieri2s Co., 

HUDDERSFIELD.—Alteration to rest, | including E. ‘i work, for W. H- 
Smith and Son. J. B. Abbey and Son, architects, Sia, New 
Street, Huddersfield. 

for G. Dance, B. Crewe, architect, Savoy M: 


HUNTINGDON.—Proposed county buildings for the Hunts C.C. : 
HUNTLY.—New Good Templar Hall; villa for Capt. Slaker, on Richmond 
Road. T.G. Archibald, architect, Huntly. 


St. Mary’s Road, for H. P. Greatorex; Chadwell Avenue, 
for 


W. K. Aitchison; Vaughan Gardens, for the British 
Land Co. . 
INVERURIE.—Proposed extension of the Town Hall (£2,700). G. Gray, 
architect, Inverurie. 
KEARSLEY (near Boiton).—Additions to Council schocls. County Architect, 
Preston. 
KEIGHLEY (DrnHou~me).—Additions and alterations to the Sunday Schools. 
W. H. and A. Sugden, architects, North Street, Keighley. 
KINGSTON-ON-THAMES.—Proposed alterations to the Royal County Theatre. 
KNUTSFORD (CHEsHIRE).—Proposed Council schools. Cheshire County 
Education Authority, Chester. 
LANCASTER.—Re-building the Atheneum (£3,000). H. Wilkinson, owner, 
Grand Theatre. Albert Winstanley, architect, 49, Deansgate, 
Manchester. 
LEICESTER,.—Science, electrical, and mechanical engineering laboratories 
and workshops at the Technical Schools (£14,000). 8S. P. Pick, 
architect, Millstone Lane, Leicester. 
LISBELLAW (Co. FermManaGH).—Presbyterian Church, 
LITTLE HULTON (near Botton).—Central ne premises (£3,009). 
E. Gorton, secretary. 


LITTLEOVER in New Uttoxeter Road and Stenson 


Lane ; proposed extension of St. Peter's Church. 
LLANDRILLO.—New chapel at Faerdaf. Deakin & Howard Jones, Plas 
Ynys, Borth, R.S8.0O. 
LLANDRINDOD WELLS.—Steam laundry for the Llandrindod Wells Steam 
Laundry Co. 
LLANELLY.—Proposed extensive —— for the Lewis Gas Suction Co. 
LLANGERNYW (DENBIGHSHIRE).—Repairs and new chapel house and vestry 
at the Calvinistic Chapel (£700). G. Dickens-Lewis, 
Shrewsbury. 
LONDON (PtLuMsTEAD).—Baptist Church in Griffin and Brewer Roads. 
(Lee, 8.E.).—Parish Hall in Manor Park, in connection with Holy 
Trinity Church (£1,500). Rev. G. B. Popham, Vicar of Holy 
Trinity. 
(HEenvon, N.W.). -Two houses, Ravenscroft Avenue. R. V. Hart, 
builder, Burgess Park, N.W. 
(GoLDER’s GREEN, N.W.).—Fourteen shops, The Parade ; and four 
houses, Park Drive. W. J. King, builder, 7, Heath Street, 
Hampstead, N.W. 
(HamestEap, N.W.).—Two houses, Meadway.” Garden Suburb 
Development Co., Hamps 
(HampsteEaD Way, N.W.).—Three houses. R. Unwin, architect, 
Wildes Farm, North End. 
(Henpon, N.W.).—Ten houses, Wentworth Road. W.J. Mathieson, 
agent, Balfour House, Finsbury Pavement, E.C. 
(HEenpon, N.W.).—Eight new roads, Woodstock estate; 18 houses, 
The Drive; 91 houses, Hamilton Road. Hamiltons, Ltd., 
agents, Childs Hill, N.W. : 
(Henpon, N.W.).—Sixteen houses. Tucker & Huntley, architects. 
22, Buckingham Street, W.C. 
(BeRMonpDsEY, 8.E.).— Stables, &c., Great Maze Pond, for Guy’s 
HospitaL, Thompson & Walford, architects, Leadenhall 
Buildings, E.C. 
(Henpon, N.W.).—Two houses. J. Gibb, jun., builder, Golder’s 
reen Road, N.W. 
(KEnsInGtTon, S.W.).—Shops in Kensington High Street. F. & H. F. 
Higgs, builders, Station Works, Loughborough Junction, 8.E. 
(Bermonpsey, S.E.).—Engineer’s shop in Tower Bridge Road. LE. 
Crosse & Co., architects, 11, Bermondsey Square, 8.E. 
(Bronpessvry Park, N.W.).—Twenty-four houses, Staverton Road. 
Callow & Wright, builders, Brondesbury Park, N.W. 
(Wittzspen, N.W.).— Two motor garages, Aylestone Avenue. 
ie Brown & Humphreys, architects, 382, High Road, 
urn. 


LONDON.—(WILLEspEN, N.W.).—Alterations to the “ Falcon” 
Salusbury Road. Dove Bros., 16, 
Islington, N. 

(Footie, 8.W,). —Additions to. Public Library, W. Hunt, archi- 
tect, “ Hillcrest,” Upper Tooting Park, 8.W, 

(WILLESDEN, N.W.).—Stables, Aldershot Road and Willesden Lane; 
dairy and offices, Kilburn Lane; timber shed, High Road, Kil- 
burn; laundry premises in Acton Lane, G,. A. Sexton, archi- 
tect, 42, High Road, Kilburn, N.W. 

(WiLLEspDEN, N.W.).—Fifty-eight houses, Estate. J.C, 
Hill, builder, 55, Glenmore Road, Ham; 

(WILLESDEN, N,W.).—House, Radcliffe Hunter and 
Co., agents, High Road, Cricklewood. ? 

(WILLESDEN, N.W.). — Additions to St. George’s Presbyterian 
Mission Hall. Hukins & Mayell, architects, 764, Westbourne 
Grove, W. 

(WituespEN, N.W.).—Shop and booms in High Road ; care- 
taker’s rooms in Harley illesden Junction. H. Shaw, 
architect, 60, Nicholl Road, Willesden. 

(WituEspen, N.W.).—Additions to R.C. Schools, Manor Park Road. 
W. J. Maddison, builder, 8t. Joseph’s R.C. Schools, Highgate. 

(HaRLEspEN, N.W.).—Alterations, &c., 10, Bank Buildings, High 
Street, for Lipton’s, Ltd.,'Old Street, 

(Hotzorn, W.C.).—Extensive alterations to Town Hall by W. P. 
Hartley, Liverpool. 

(MARYLEBONE, W.).—Re-arrangement of Aybrook Street sub-station 
buildings (£4,000), Arthur Wright, consulting engineer, Town 
Hall, Marylebone Lane. 

(CuapHAM Common, 8.W.),—Houses shops. Corsellis & Berney, 
solicitors, 128, High Road, Balh 

(Homerton, N.E.).—Addition to Hacky Union Infirmary. Kilby 
and Gayford, Ltd., builders, 87, Worship Street, E.C. 

(HAMMERSMITH, W.). Factory, Hetley Road. Gale, Durlacher and 
Emmett, architects, 383, New Bridge Street, E.C. 

(CAMBERWELL, 8.E.).—Extension of School of Arts aud Crafts. T.J. 
Bailey, education architect, L.C.C,, Spring Gardens, 8.W. 

(Bow, E.).—Buildings. -E. Evans, agent, 253, Lavender Hill, 8.W. 

(HamMMERsMitTH, W.),—Buildings in Askew Road. C. J. C. Payley 
architect, 25, Victoria Street, 8.W. 

(WanbDswortH, §.W.),—Two shops, Summerley Street. J. E. Fisher, 
agent, Broadway, Tooting, 8.W. 

(Bromuey-By-Bow).—Proposed new fire station (£12,000), W. E. 
Riley, superintendent architect, L.C.C., Spring Gardens, S.W. 

(West of school. Managers, St. James’ Mixed 
School, West Ham. 

(StRatr om, B —Additions, &c., to works of C. W. Schmidt, varnish 
manufacturer, Carpenter’s Road. 

(Gr. QuEEN StrEET, W.C.).—Proposed extension and rebuildin; 
Freemasons’ Tavern by the Grand of 
adjoining premises by the trustees of the Gt. Queen aed 
Wesleyan Chapel. 

(Srratrorp, E.).—Additions, &c., to premises of E. Woods & Co., 
drapers. F,G. Faunch, architect, 76, Cranbrook Road, Ilford. 

(HENDon, N.W.).—Twenty houses in Woodstock Avenue. H. A. 
Bernstein. 

(Istincton, N.):—Proposed new wards, &c., at St. John’s Road 
Workhouse. Clerk to Islington Guardians, 

(Hottoway Roap, N.).—Proposed addition to Great Northern 
Hospital. Sir J. Dicksor: P -Poynder, Bart., M P., 8, Chesterfield 
Gardens, W. 

(ROEHAMPTON, Mr. Pennington, F.A.I., Richmond 

and Mortl 

(GRESHAM paid £.C.).—Premises for Fownes Bros. & Co., glove 
makers. F. « H. F. Higgs, builders, Hinton Road, Herne Hill, 

(BarrersEa, 8.W.).—Shops and warehouse, York Road, Goodwyn 
and Sons, agents, Granville Chambers, Portman Square, W. 

bea ty hg .—Factory in Curricle Street, The Vale, for the Dunlop 

Tyre 

(Acton, W.). —six villa residences in Third Avenue, The Vale. 
C. F. Clayton. 

(Eauinc Common, W.).—New branch London, City and Midland 
Bank. Ford & Walton, builders, Kilburn, 

(S.W.)—Shops and fldts in Hans Crescent, for Harrods, Ltd. 

MAESTEG (Gtam.)—Public hall and institute, for Garth Colliery Co. 
W. Beddoe Rees, architect, Dumfries Place, Cardiff.e 

MALVERN.—New schools, Somers Park Avenue (850 children), with cookery 
and manual instruction centres, for Worcestershire C. 

MANCHESTER.—Wesleyan Church at Whitefield. A. Brocklehurst, Adelphi 
Chambers, 30, Brown Street, Manchester. 

Extensive alterations to the Gaiety Theatre, for Miss A. E. F. 
Horniman, 

Offices at Ashton Road Wharf, for the Midland Railway Co. 
Engineer’s office, Derby Station. 

MARKET HARBOROUGH.—Extensive additions to the works of the Har- 
borough Rubber Co. 

MERTHYR TYDFIL.—Alterations and additions to business premises at 
Aberfan. TT. E, Rees, architect, Gernant, Merthyr Tydfil. 

MITCHAM.—City of London School Mission Hall (£2,940). 

MOLD.—Alterations and additions to the premises of the Leeswood Industrial 
Co-operative Society, Ltd. F. A. Roberts, architect, Earl Road, 
Mold. 

MURTON (Co, Dessaat —Alterations and additions to the Victoria Club and 

nstitute. Vaux & Mark, architects, 29, Norfolk Street, 

NELSON.—Business premises and two semi-detached villas. F. C. Stibbs, 
architect, 88, Queen Street, Cardiff. 

NETHERDALE (BanrF).—Additions to farm steading at Forgue. W. L- 
Duncan, architect, Turiff. 

NEW ae Boop DurHaM).—Workmen’s Institute and houses for the 

rth-Eastern Railway Co. . 

NEWBIGGIN eucaiiiden —Primitive Methodist Church (£1,000). 

NEWCASTLE-UNDER-LYME.—Wesle _ Sunday School at Ashfields, R. T. 
Longden, architect, Market Place, Burslem. 

Prospective rebuilding of the Roller Flour Mills, Higherlands, 
7 destroyed by fire, £15,000 damage. Executors of the 
late T. Chadderton. 

NORTH sihieemeelceionen Primitive Methodist Churches. 

NORWICH.—Rebuilding the Theatre Royal (seat 2,400). F. Morgan, manager. 

ORPINGTON (Kent).—Ten residences on the Knoll Estate. 

OTLEY (near LeEDs).—Alterations and additions, to the police station. 
Vickers-Edwards, county architect, County Hall, Wakefield. 

PEMBROKE DOCK.—Shop and house or Lil, Thomas. J. P, Jamres, architect, 

Tenby. 

PENCADER (CaRMARTHENSHIRE).-—Chapel (£1,200). 

PERTH.—Stores for & Sons, auctioneers, Perth. 

MOUTH.—Bungalow sanatorium. J. Leighton Fouracre, architect; D. 

Carwit builder, Plymouth. 
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PONTYPRIDD.—Houses, W. T. Davies, architect, Pontypridd; houses, A. 0. 
: Evans, Williams & Evans, architects, Pontypridd ; alterations 
to shops, James & Morgan, architects, Pontypridd; extension 

= (£1,280), P. R. A. Willoughby, Council Offices, Ponty- 


PORTDINORWIC (NorrH Watzr).—Four houses in Beach Road for W. E. 
Jones. E. F. White, architect, 17, Bridge Street, Carnarvon. 

PORT TALBOT.—Public library and reading room at Bryn. R. Evans, 33, 
Bryngurnos Street, Bryn, Port Talbot. ‘ 

PULTENEYTOWN.—New hall for United Temperance Association, Wm. 
Cowper, secretary, Puiteneytown. 

RATHMINES.—Y.M.C.A. building, Grove Park (£3,000). 

REDHILL.—New wing at the Provincial Police Orphanage (£2,500) ; Isolation 
Hospital at the Netherne Asylum, for the C.C. 

RISHTON (Lancs.).—Houses, High Street and Harwood Road, for G. Knowles. 

ROMFORD.—Repairs and alterations at the Council Offices. J. Turvey, archi- 
tect to the U.D.C., Council Offices, Romford. 

ROTHBURY.—New Parish Hall. 

ROTHERHAM.—Alterations and additions to the Thornhill Council School, 
J. Platts, architect, High Street, Rotherham. 

ROTHWELL (Norrsants).—Houses, for the Co-operative Society (£1,992): 
E. Sharman, builder, Rothwell. 

RUGBY.—Proposed Trades Hall. 

RYDE (1.0.W.).—Extension of the Y.W.C.A. Home. 

SCARBOROUGH.—Prospective rebuilding of shops in St, Helen’s Square, 

r recently destroyed by fire. 
ST. AUSTELL.—Offices for the West of ‘England China Clay and Stone Co,, 
Ltd. F.C. Jory & Son, architects, St. Austell. 

SCUNTHORPE.—Tempo iron church (£200); permanent church in 
Frodingham Road, Crosby, decided on. Vicar of Scunthorpe. 

SEAHAM HARBOUR.—OCookery centre, &c., for DurhamC.C. County Educa- 
tion Architect, Durham, 

SEASCALE (CumBERLAND).—Honses. Jas. Hartley, architect, Swadford 
Chambers, Skipton. 

SENGHENYDD (near Pontypripp).—Fifty-seven houses. TT. E, Richards, 
architect, Pontypridd. j 

‘SSHEERNESS.—Houses, Alexandra Road, for John Newby; Unity Street, for 


Amos & Foad, builders, Whitstable; Alexandra Road, for Mr. ; 


Moxon. 
SHEFFIELD.—Boys’ department at the Malin Bridge Council School. Potter 
and Sandford, architects, 16, St. James Row, Sheffield. 
Road, for T. Perkin; Arthur Road, for E.E. 
eld. 


SMETHWICK (near BrruincHAm).—Four houses, Oxford Road, for T. Silver ; 
eight houses and two shops in Oxford and Sydenham Roads, for 
aa Carpenter ; two houses, in Littlemore Hill, for Evans and 

ill. 


SOUTHEND-ON-SEA.—Villas, Cliff Road, for W. Scott; bungalow, South 
Avenue, for W. Goldsworthy; houses and shops, West Road, 
for Burrill & Payne; seven houses, San Remo Parade, for Eaby 
and Chivers; four houses, Silverdale Avenue, for W. Gimbrett ; 
bungalow, Chadwick Road, for the Misses Freeman; houses 
and shops, Westborough Road, for W. Squire; motor house, 
Rhododendrons, King’s Road, for E. Goddard ; 4 houses, North 
Avenue, Southchurch, for E. A. Upson; three houses, The 

» for R. Bull; motor garage, London Road and Boston 
Avenue, for P. A. and H. B. Ross; houses, Hainault Avenue, 
for G. Bedwell; five houses, Westborough Road, for G. 
Whitby. 

SOUTHWELL.—Vicarage at Halam. Saunders & Saunders, architects, 
Newark. W. Cottam, builder, Southwell. 

SOUTHAMPTON.—School extensions for the T.C. (£3,580). H. Stevens & Co., 
builders, Millbank Works, Southampton. 

STANNINGLEY (Yorxs).—Alterations to the Primitive Methodist Chapel and 
erection of new Sunday Schools. W. G. Smithson, architect, 
18, Bond Street, Leeds. 

STOCKPORT.—Semi-detached houses, Hawthorn Road, Heaton Norris, for 
T. Barrowclough. 

STOCKTON,.—Sunday Schools in connection with St. George’s Presbyterian 
Church, Yarm Lane (£2,000). Rev. A. M. Kelby, pastor of St. 

George’s. 

STONE (Starrs.).—Infectious Diseases Hospital. J. J. Chapman, architect, 
Stone. Cornes & Son, builders, 111, Lichfield Street, Hanley. 

SUNDERLAND.—Schools in connection with St. Benet’s (£4,000). 

SUTTON (Surrey).—Alterations, &c., to Belmont Asylum (£10,140). W. T. 
Hatch, chief engineer Metropolitan Asylums Board, Thames 
Embankment, E.C. 

SWANAGE.—Houses, Cecil Road, for H. J. Smith; Linden Road, for F. W. 
Pond; Newton Road, for J. S. Date; Cliff Avenue, for John 
Parsons ; additions to Linden Hall for O. R. Bean. 

SWANLEY (Kent).—Extension of the Swanley Homes for Little Boys (£1,600). 
Seelting & Spalding, architects, 36 and 37, King Street, Cheap- 
side, E.C, 

THORNTON (Lanos.).—Bumgalow residence, Promenade, Rossall Beach, for 
A. W. Bennis ; house, Beach Way, for F. Anyon. 

TON PENTRE.—Alterations to drapery department Ton Co-operative Society. 
W. D. Morgan, M.S.A., 194, Ystrad Road, Pentre. 

TREDEGAR.—Schools in connection with Sirhowy Primitive Methodist Church 

(£380). 


TRURO.—Rebuilding the Western Hotel for the Redruth Brewery Co. L. 
Wynn, architect, Truro. 
TUNSTALL.—Renovation of the Victoria Institute for the U.D.C. A. R. Wood, 
architect, Town Hall, Tunstall. 
WAKEFIELD.—Small-pox isolation hospital in Stoney Lane, East Ardsley. F. 
Massie, ‘Tetley House, Wakefield. 
WALLSEND-ON-TYNE.—Boot-repairing factory for the Wallsend Industrial 
; Co-operative Society, Ltd. Shewbrooks & Hodges, architects, 
Newcastle-on-Tyne.. 
WALSALL.—Proposed institute and Chase Terrace. 
WASHINGTON (Co. DurHam).—Schools at Spont Lane for the C.C. F. 
Rennoldson, architect, 37, King Street, South Shields. 
WATFORD.—Transformer station in Milton Street for Bemrose, Dalziel, Ltd., 
rinters, 4, Snow Hill, E.C.; additions to Railway Tavern,’’ 
inner Road, for Clutterbuck & Co.; thirty houses, Kensington 
Avenue. W.&D. Wilkins. 
WATTEN.—New United Free Church and Manse. D.and J. R. McMillan, 
architects, Crown Street, Aberdeen. 
WEST St. Andrew's Church. Rev. W. E. Wibby, curate- 
in-charge. 
* WIGAN.—New “‘ Colliers’ Arms,” Frog Lane, for the Albion Brewery Co., 
Li Heaton, Ralph & Heaton, architects, King Street, Wigan. 
WINDSOR.—Houses, Branksome Estate, Sunninghill, for F. Pizzey ; South 
Ascot, for Mr. Walker. : 
WITHNELL Stanworth Abbey Village. J. B. Holt, 


WORKSOP.—Houses, Devonshire Street and Allen Street, for G. Bacon; 
Neweastle Avenue, for C. Rapps; Stubbing Lane, for Mokes 
and Foster. 

YORK.—Farm buildings at the City Asylum, Naburn (£8,000). H. Craven, 
‘Town Clerk. 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, May 29th).-At 8 p.m. Institution of Electrica} 
Engineers (Ne ti] al Section). ual general meeting, and 
paper on ‘ Overload,” by Mr. C, Turnbull. 

Monday, June ist.—At 7.80 p.m. Society of Engineers. ‘‘ The Engineerip, 

¥5 Pros and Cons of the Metric System,” by Mr, A. H. Allen. . 

Tuesday, June 2nd.—At8 p.m. Liverpool and District Electrical Association, 

General discussion. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION), 


The following orders are issued ‘-— 

Monday, June 1Ist.—‘*A’’ Company. Infantry drill, 7.80 p.m. Officers’ Drill 
Cup competition. 

Tuesday, June 2nd.—‘B’’ Company. Infantry drill, 7.30 p.m. Officers’ Drill 
Cup competition. : 

Thursday, June 4th.—‘*C’’ Company, Infantry drill, 7.30 p.m. Officers’ 
Drill Cup competition. 

Friday, June 5th.—‘*D’’ Company. Infantry drill, 7.30 p.m. Officers’ Drill 
Cup competition. 

Tuesday, June 2nd.—Medical inspection for recruits, 6.80 p.m. 

Men who have not signed on in the Territorial Force can do so on their 


Company night, 
J. H, 8. Parurs, Capt., 
Acting Adjutant, 


“NOTES. 


Working Speed in Telegraphy.—The following 
por a came too late for insertion in our ‘ Correspondence” 
columns :— 


‘“‘ An extraordinary general meeting of Marconi’s Wireless Tele- 
graph Co., held on Monday, May 18th, considered, and unanimously 
consented to, an increase of capital by the creation of 250,U00 7 per 
cent. cumulative participating preference shares of £1 each, 

“On Wednesday, May 20th, an article, under the heading 
‘ Wireless Telegraphy. Marconi System’s Improvements,’ 
appeared in the Morning Post, giving particulars of an interview 
between Mr. Marconi and a Morning Post representative. 

‘In Mr. Marconi’s narration of nis company’s achievements in 
improved apparatus and working-speed, the unbiased man finds 
much to admire, especially in view of the energy and determination 
evident throughout all Mr. Marconi’s undertakings. Indeed, all 
fair-minded persons—whatever their own particular interests—can 
but wish success to any keen scientific undertaking allied to honest 
commercial enterprise. 

“ When, however, Mr. Marconi—as reported in the Morning Post 
—proceeds to compare his attained trans-Atlantic wireless working 
speed with a seriously under-stated speed-rate alleged to obtain 
over long-distance trans-Atlantic cables, anyone acquainted with 
the highly effective performances of the cables must, perforce, 
offer a respectful, but none the less emphatic, protest. 

“Such action is necessary, not only in the interest of scientific 
accuracy, but also on behalf of cable shareholders, who could not 
have read the Morning Post article without considerable misgivings 
as to the safety of their investments. 

“Influenced by these considerations I wrote, on May 21st, to the 
Editor of the Morning Post. 

“A copy of my letter—which the Editor of the Morning Post 
has, this morning, definitely declined with thanks—together with 
other correspondence which has ensued, I here submit, Sir, to your 
good pleasure and judgment. ? 

RayMonD-BARKER. 

“Wimbledon, May 27th, 1908.” : 


Weare unable to insert the article and correspondence in extenso; 
the following extracts are taken therefrom :— 


From the Morning Post, Wednesday, May 20th, 1908 :—‘ Two 
great desiderata in telegraphy are rapidity of transmission and 
secrecy, and to those two points Mr. Marconi has been applying 
his inventive genius. Seen yesterday by a representative of the 
Morning Post, Mr. Marconi said that at the present moment, by the 
employment of a new torm of discharger and improved methods of 
working, introduced last year, the speed of message-sending had 
been greatly increased. The speed now attained was as great as 
could be achieved by single transmission hand sending on land- 
lines, and greater than any which even expert operators had 


reached on long-distance—say, trans-Atlantic—cables. The , 


limits of speed on such cables were well known, and regulated 
by various natural laws. Of course, on short-distance cables 
the speed was greater, Already, Mr. Marconi stated, wire- 
less messages could be transmitted across the Atlantic at a speed of 
24 words a minute, and with favourable circumstances and a highly 
skilled operator—for, of course, the personal equation comes in— 
30 words a minute had been achieved between shorter distance 
stations, though this was not usual. Mechanical sending, employing 
punched paper strips as in the Wheatstone automatic system used 
in land wire telegraphy, might, he added, eventually increase the 
speed considerahly. In any case, the increase of speed was a com- 
paratively small thing when what has already been achieved was 
considered.” 
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Writing to the editer of the Morning Post on May 2ist, Mr, 
Raymond-Barker says ;-~ 

«., .. Without for a moment impugning the good faith of Mr. 
Marconi, I am of opinion that his words as reported by your repre- 
sentative will tend to mislead the non-technical public. .. . 

“In the Electrician of October 12th, 1894, will be found an article 
by Mr. Arthur L. Dearlove, A.M.I.C.E., M.I.E.E., giving full tech- 
nical particulars of the Anglo-American Telegraph Co.’s 1894 
Atlantic cable, including an electrotype print of actual signals 
received over this cable at 45 5-letter words a minute. 

“ On inspecting these signals the expert sees at a glance that the 
above speed might have been increased, and surely enough the 
Electrician, of November 30th, 1894, in an article by Mr. Patrick B. 
Delany, records as highest speed with regular traffic during the 
month of September, 1894, 249 letters—say, 50 words—a minute. 

“The theoretical speed of this cable is, in my opinion, between 
50 and 60 words per minute which, with duplex working, would 
give a good 100 words per minute for that one cable. 


“Here I have dealt with only one out of the many trans-Atlantic 


cables, most of which are duplexed and are capable of. attaining 
in each direction a speed far higher than that mentioned in your 
report. 

The objection may be raised that Mr. Marconi was speaking 
of hand speeds. If so, it follows that the 30 words a minute by 
Morse code transmitted by his “highly skilled: operator,” would, 
with the cable-recorder code of equal time-element signals, and in 
the hands of an equally expert cable operator, be 26 per cent. faster 
—say 38 words per minute. F 

“ But, Sir, why do Mr. Marconi’s statements, as reported by your 
representative, ignore\ the for-a-long-time-past every-day use of 
mechanical or automatic sending on the trans-Atlantic cables? 
This rapid method is mentioned—in your report—in connection 
only with land wire telegraphy, so the non-technical reader might 
very reasonably infer that in submarine work punched-paper-strip 
transmission is unknown, whereas it is now practically in universal 
use.” 

“Only quite recently the speed possible over long submarine 

cables has been still further greatly increased by the inventions of 
Mr. S. G. Brown. ... 
_“. ., Again I repeat that I am interested in both cable and 
tadio systems, There is room for both, and all both parties ought 
to ask for, is a fair field and no favour. In your representative’s 
report of his interview with Mr. Marconi, the fair field for the 
cables is not much in evidence.” 


The Morning Post did not publish this letter, alleging as an 
excuse, in reply to an inquiry from Mr. Raymond-Barker, great 
pressure on its space. -A further inquiry as to whether the editor 
intended to publish the letter later, brought a reply in the negative, 
and Mr. Raymond-Barker then carried out his expressed intention 
of referring the matter to the electrical Press. : 

The exaggerated and inaccurate remarks attributed to Mr. 
Marconi had not escaped our notice ; but as we appeal to a different 
class of readers, who are not likely to be misled, we did not con- 
sider it necessary to deal with them. : 

We are also well aware of the attitude of the daily papers, 
which, for reasons best known to themselves, persistently ‘** bull ” 
the shares of the Marconi companies and “‘ bear ” those of the cable 
companies, and while we sympathise with Mr. Raymond-Barker in 
the suppression of his timely letter, we are not surprised thereat. 
We may, however, express our regret that a paper of the standing 
of the Morning Post should so far forget its responsibility to the 
public as to publish such statements to the advantage of 
party, while declining to publish the truth in justice to the 

er. 


Swansea Electricity Department.—We have received, 
too late for insertion in our “ Correspondence ” columns, a letter 
from Mr. Prusmann, in which he explains the circumstances men- 
tioned in our leaderette last week, and justifies the action of the 
Corporation. The letter will appear in our next issue. 


Legal Intelligence.— Evidence and counsels’ speeches 
in the case of Messrs. Ernest Scott & Mountain, Ltd., of Newcastle, 
against the Kent Collieries, Ltd., concluded on Wednesday, May 
20th. Mr. Bousfield, K.C., and Mr. Russell, K.C., occupied the 
greater part of three days in summing up the case for their clients, 
and at the conclusion, Mr. Muir Mackenzie, Official Referee, reserved 
judgment, 

PostmasTeR-GENERAL v. NationaL Co., Lrp.—In 
the Court of Appeal on Wednesday judgment was given in this 
case on defendants’ appeal from a decision of Mr. Justice Swinfen 
Eady. By a majority of the Court, the appeal was allowed. 


Manchester Electrical Exhibition.—We are informed 
that at the meeting of the Committee of this Exhibition, held in 
the electricity department of the Town Hall, Manchester, on 
May 12th, applications and inquiries for space from some 130 
would-be exhibitors were dealt with, and a very lerge number of 
allotments were made.. Since that date, other applications for allot- 
ments have been dealt with as received, and we are informed 
that there are ample indications that the Exhibition: will be sup- 
ported by all branches of the industry. A number of interest- 
ing and “live ” exhibits have already been arranged for between 
the principal’ motor manufacturers and makers of textile 
machinery, machine tools and the like. The Exhibition is 
receiving the support not only of the Manchester and Salford 
Corporations, but also of some 30 adjoining towns and of the Lanca- 
shire Electric PowerOo. A fatther meeting of the Committee was 
held on Tuesday this week. 


“ Dowsing" at the Are Works.—We learn that a 
supply of water has been found for the Arc Works athletic ground 
by a local parish clerk, with the aid of a “divining” twig. It is 
somewhat rough on hydrogeological experts and artesian engineers 
if an ordinary person of any age or sex can just cut a forked twig 
from the nearest hedge and forthwith find water “gin there be 
any.” This art of dowsing is constantly getting references in the 

pers to its successes. We hear naught of its failures. The writer 
of this note has found water in hundreds of places all over Great 
Britain by the study of geology and physical geography. Not once in 
fifty times has he failed to find water where it was confidently antici- 
pated ; and, on the other hand, he has hardly ever found it when the 
indications have pointed to no supply. Hydrogeology has, there- 
fore, proved to be more certain than mysterious dowsing. Further, 
when dowsers have been put to the test they have made as many 
failures as successes. Still, we have an open mind and would not 
unduly scoff if we could see something really genuine, and not 
merely the success of the average. In a dozen guesses the chances 
are even for right or wrong, and this, so far, is all that dowsers seem 
to have accomplished. ‘ 


Electric Shock Fatalities.—On May 11th an inquest 
was held into the death of a youth, aged 16 years, named Forrest, 
an apprentice electrical engineer, which occurred on May 9th, 
while deceased and a workman, named Dawson, were engaged 
wiring a motor at Palmer’s Steel Works at Jarrow. Dawson, in 
his evidence, said that they were wiring a motor for cleaning the 
tubes of boilers, They had to change the wires to suit the 
machinery. Witness heard a shout and saw the deceased leaning 
towards the motor. Witness got hold of deceased and pulled him 
off. Deceased stood up for about 14 minutes and then fell to the 
ground. Deceased had been engaged loosening the screws with a 
screw-driver at the time of the accident. There was no danger unless 
anyone slipped. The voltage was 275 through the wire. He had 
not known rubber gloves to be used at that work. He had used 
them when working in other parts. 

W. T. Campbell, foreman electrician, said he sent deceased to 
help Dawson. He did not know the wires had to be, changed, 
but knew they had to be coupled up. When deceased was 
brought in artificial respiration was commenced at once. 
Witness came to, the conclusion that deceased had been 
using a screwdriver, and that it had slipped out of his fingers, or 
presumably he had slipped, falling with his hands upon the 
terminals. The deceased must have been on the earth and so have 
made a circuit, The plant was put down 11 years ago on a system 
then in vogue, and they could not take the current off. Gloves 
were provided, but it was left to. the workers to wearthem. The 
current could be cut off, but it would be shutting off half the shop. 
The changing of wires took about 10 minutes. 

Dr. Sclater said there were no marks upon the body. In his opinion 
death was due to shock resulting from an electrical shock. In 
reply to the Coroner, Mr. Aitchison, works manager, suid he would 
bring the matter before the manager with a view to getting a 
switch put in, which would enable the current to be cut off; also 
for the enforcing of a rule that workmen should wear gloves when 
engaged upon this kind of work. The jury found that deceased 
died from shock resulting from an electrical shock, and endorsed 
the Coroner’s recommendation. 


Will.— According to the Daily Mail, the late Mr. Carl 
Heinrich von Siemens, chairman of Siemens Bros, & Co., Ltd., left: 
£33,588 personal estate in England. 


Electrobuses.—In connection with the visit of the 
French President the Admiralty gave orders to the London 
Electrobus Co., Ltd., to take 264 French sailors for a day’s outing 
in Electrobuses. The. 7 imes says-that by the special permission of 
the King the electrobuses were allowed fo travel in the. Royal 


parks. 


Institution and Lecture Notes. — Instrrurion or 
Exzorrican annual general meeting took place 
yesterday at the rooms of the Institution ; the report of the Council 
was received, and the election of the new Council was announced, 
the list (which we have already published) being unchanged. The 
statement of accounts showed a total income of £11,710, and a 
balance of £3,678 was carried to the General Fand. The total 
assets amounted to £46,359, 

Tas Tramways aND Ligut Rattways AssociaTion,—The Tram- 
way Congress of this Association will be held at the Franco-British 
Exhibition on July 9th and 10th. The mornings only will be 
devoted to business. At11la.m., Sir Clifton Robinson will lecture 
on “The Tramways of the World.” At 12 noon, Mr. A. H. Gibbings 
will read a paper on “Tramway Rail Joints.” At 11 a.m. on 
Friday, July 10th, Prof. C. A. Carus-Wilson will deliver a lecture 
on “ Rail Corrugation,” with illustrations of his experiments. A 
meeting will be held at the Association’s: offices on J uly 24th, when 
there will be a discussion on this lecture. At 7.80p.m., on Friday, 
July 10th, the Banqueting Hall will be reserved for dinner, for the 
use of members and their friends (including ladies). Applications 
for tickets should be sent as early as possible to the secretary, 35, 
Parliament Street, 8.W. 


A course of three lectures is being given at the Hast London i 


College on “ Saction Gas Plants,” by Asst.-Prof. C. A. Smith, B.Sc. 
The course began on May 27th, and will be continued on June 3rd 
and 10th, Admission free by ticket from the Registrar of the 
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Copper.—Messrs. Merton’s mid-monthly report still 
shows an easy situation in this market. Visible supplies have risen 
to the exceptional figure of 28,126 tons, an increase of 1,000 odd 
‘tons in English ports, and about three-quarters that quantity in 
France. Quantities afloat from Chile and Australia are well 
maintained. In spite of this, the price has hardened slightly, so 
that it is possible the end of the heavy supplies may be in sight. 
American supplies to Europe are well maintained. Spain appears 
on the figures to have contributed very little this month, but will 
probably make up later. Chile and Australia have also a good deal 
to make up if their averages are to be maintained. The visible 
supplies at the end of this month bid fair to exceed three times the 
quantity registered for May, 1906. ve 


OUR PERSONAL <«'‘OLUMN. 


The Héttors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
EuzornicaL Ruvimw posted as to their movements. 


Central Station Officials.—The Llandudno U.D.O. 
has increased the salary of Mz. Mozxron, electrical engineer, from 
£250 to £275 per annum; and has also advanced the salaries of 
Mz. L. H. chief assistant ; and Mr. D. Hueues, second 
assistant, 

Mr. A. A. WaTKINS, managing engineer to the Sheerness and 
District Electric Power and Traction Co., has been appointed 
managing engineer of the Musselburgh Tramway and Electric 
Light Co. 

Mr. F. W. Pursn, deputy electrical engineer at Warrington, 
has been appointed electrical engineer to the Watford U.D.C. 


General.—Mr.' ArcurpaLD has been 
appointed electrician to the Ferro Corrile del Vesta Railway in 
South America. 

Owing to continued ill-health, Mr. H. R. Cuapman has been 
obliged to resign his position as chairman of Messrs. Clarke, 
Chapman & Co., of Gateshead, and has been succeeded in that 
office by his co-director, Mr. H. Walker. 


Obituary.—We regret to learn that Mr. CHARLES 
Henny Reynowps, C.1.E., the managing director since 1901 of the 
Pacific Cable Board, died on Thursday last week at Lisbon, where 
he was representing the Board at the International Telegraph Con- 
ference. Mr. Reynolds, who was 64 years of age, was for the 
greater part of his life in the Indian Government Telegraph 
Department—for the last four years prior to his retirement in 1899 
he was Director-General. He entered the Department in 1868, 
and, according to the Times, he first won notice and special Govern- 
ment commendation when in 1874 he was in charge of the tele- 
graphic arrangements in the great Behar famine. In 1885 he 
represented India at the Berlin Telegraph Conference, and it was 
after having charge of the construction and traffic branches of the 

ment that he became Director-General in 1895. 

The death occurred on Monday evening of Mr. ALEXANDER 

_ Frargtey, secretary and manager of the Altrincham | Electric 
Supply, Ltd., who also superintended the erection of the generating 
station at Broadheath. He was 44 years of age. 


CITY NOTES. 


_Callender’s Cable and Construction Co., Ltd. 


Mr. Henry Drake presided on May 23rd at the annual meeting 
held at Hamilton House. 

.In moving the adoption of the report (see Exzctricat Revirw, 
May 15th, page 829), the Cuarrman said that as regarded the 
accounts the results were not so satisfactory as those of the last 
few years, but as the company for the last 10 years had paid an 
ayetage dividend of 15 per cent., he did not think they could 
consider them as unsatisfactory. 

Mr. JoHN VaRLEy seconded the motion. 

Mz, T. O. CaLLENDER (managing director) said the past year 
had been a good deal less satisfactory than the previous two years, 
but it was nut expected that they would do quite as well as in 1905 
or 1906. The most important reason for the falling off was the 
uncertainty of the copper market: In the early part of last year 
that metal was as high as £122 per ton, and seeing that the price 


was now £60, they would readily see what a lot of opportunities — 
there had been for losing money by those who speculated in copper. . 


They had recently examined their books, and they found that 
although the copper market had seen ups and downs, they wére only 
six tons short, and he thought that such a position for a com- 
pany like theirs, which dealt in thousands of pounds of 
copper could be considered very satjsfactory. The result of the 
uncertaint} of the market had been that large orders were 
abandored that were not of the most pressing character. The 
financial difficulties in other countries had made it almost 
imongaible for their customers to obtain money to start new enter- 
prises. However, knowing as they did what the requirements of 
the world were, and that the future of electric driving and lighting 


was assured, the board were not unduly worried.as to the delay 


which had taken place inthe placing of the orders which they 
anticipated, and which they still felt certain would come to they, 
They knew that large extensions of electric supply mains would be 
necessary in the more or less near future, and knowing from their 
intimate touch with the trade that the orders were not going 
elsewhere, as he had said, they felt less worried. They were 
doing more that their share, and mote than they had hoped, ang 
with that fact they must be satisfied. As tothe future, he said that 
at the moment the outlook was somewhat as last year. No la 
contracts were being placed. Prices of necessity were lower 
owing to the lessened cost of metals, but in spite of that they were 
doing a fair business, their works being occupied to a considerable 
extent. The directors did not anticipate that there would be any 
material improvement in the trade this year. He felt sure that it 
would not be long before the improvement which they looked for 
would come, and that the work which was hung up would to a 
considerable extent be placed in their hands. 
The report was adopted. — 


The Calcutta Electric Supply Corporation. 


THE annual meeting of this company was held on Friday at Salis- 
bury House, H.C., Col. A. J. Filgate presiding. 

The CHarRrMaN, in proposing the adoption of the report (see 
ExectricaL Ravigw, May 22nd), said that the year's expenditure 
on capital aceount included £2,720 on buildings, chiefly in com- 
pleting the Howrah and Ultadangha stations. ‘Che expenditure on 
wachinery and tools amounted to £18,567, the chief items bei 
additional steam plant, boilers and mechanical stokers, for the 
Alipore station, On accumulators they had expended £206, and on 
mains £30,803. They had added 13 miles 675 yds. to their under- 
ground system, and 2 miles 1,178 yds. to the overhead system, a 
total additional length of 16 miles 93 yds., and they had taken 
advantage of the relaying of faulty feeders, now being carried out, 
to strengthen these feeders by increasing the section of the copper 
so as to meet with their increasing demands. The work done in 
this respect during the year involved a capital outlay of £7,850, 
The total length of mains constructed up to the end of the year was 
118 miles of underground and 69 miles of overhead, or in all 187 
miles. They had also expended £3,216 on 661 new house services, 
They had a considerable demand for mains in the Northern end of 
the city, and a demand was now springing up in Howrah. Their 
expenditure on meters was £5,923, to meet their new customers’ 
demands. The gross revenue forthe year had increased by £14,118, 
or over 15 percent., and the total revenue expenditure had increased 


- by £7,019, or nearly 18 per cent. The working expenses amounted to 


445 per cent. of gross earnings, compared with 43°7 per cent. in 
1906. The installations connected with the system showed an 
increase of 661, and the lamps and motors connected an increase 
during the year of 57,970 8-c.P. lamps, the increase in units sold 
being 909,503. Under private lighting there was an increase of 
£7,128; under power, one of £5,872; under public lighting, one of 
£216; under rental of meters, one of £1,024; and a small decrease 
under rental of fans and motors owing to more customers using their 
own appliances. Under expenditure they had an increase on coal 
of £4,300. The coal consumption amounted to 23,887 tons, an 
increase of 6,173 tons, while the average cost per ton increased by 
1s.34d. There was an increase under wages at generating stations 
of £530. Under distribution of electricity there was a saving of 
£1,365. The management expenses showed an iacrease of £1,091, 
caused by additional establishment being needed to meet the 
increased duties to be performed. As he told them last year, 
they had had considerable difficulty and expense in connection with 
the feeders laid in earthenware casing, and that they had decided, 
on expert advice and after much consideration, to relay all these 
feeders in iron casing on improved lines. This work had been 
pushed on throughout the year, and during that period nearly 
12 miles had been relaid ata net cost of £19,016. This relaying 
had been very successful, and the number of faults in the underground 
cables was steadily diminishing, while it was reported that not a 
single fault had occurred on the relaid cables. They -had still a 
considerable length of mains to relay, probably in all some 20 miles, 
and while this was a proper charge against the depreciation and 
renewals account, as they had a large quantity of valuable plant in 
their works which was depreciating (and with this class of plant 
depreciation was much more rapid in the Calcutta climate than in 
England), they must keep up the balance of the depreciation and 
renewals account at a fair figure. They had, consequently, come to 
the decision that it was essential they should credit this fund for 
1907 with £17,000.. The balance of this account after this credit 
would amount to £44,602, against £45,247 a year ago. The. board 
recommended that £17,000 should be placed to the credit of the 
depreciation and renewals fund, and that a final dividend, at the 
rate of 94 per cent. per annum for the half-year, be paid on the 
ordinary capital, making with the interim dividend 8 per cent. for 
the year. The dividend fell short by 4 per cent. of the dividend 
paid last year, but in recommending a dividend it was their duty 


to look, not only at the figures before them for the period to be - 


dealt with, but also to consider any special circumstances that 
might influence the early future. In their case there were special 
circumstances now acting which it was not now possible to estimate 
with accuracy. Before granting them the new licence, which it 
was of great importance for the company to obtain, the Govern- 
ment stipulated (they thought unreasonably) that they should 
reduce their prices for lighting and power. The reduction in the 
lighting rate took effect on July 1st, 1906, but-the reduction in the 
price for power, which was from 4 annas a unit to 3 annas, came 
into force on January 1st, 1908. This reduction of 25 per cent. on 
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the rate charged for power supply was a heavy one, and although it 
was probable it would lead to a considerable increase in the demand 
for energy (and there were already indications of this) it was quite 

ssible they would not maintain their revenue from this source 
for the current year. Moreover, they had the large further expendi- 
ture on renewal of mains, the greater portion of which would fall 
on the accounts for the current year, and although the revenue 

rtion of this would be charged to the depreciation and renewals 
fund, they could not allow the balance at credit of this fund to be 
reduced much below the present figure, so as to ensure their being 
able to meet the special charges other than the cost of mains 
renewals. They had had considerable difficulty in the past 
year in working the Emambagh Lane station, owing to trouble 
with the boilers and stoking arrangements, and this might lead to 
further outlay being essential. They sent out a special engineer 
last autumn to look into this matter, and hoped that the investiga- 
tions now going on might put everything right. Until they had 
solved the problems they had to deal with, it was essential to 
husband their resources, and not to divide their earnings up to the 
hilt. Owing to the boom in the Indian coal market, they would 
have to meet an increased outlay under this head for some time to 
come in excess of the high charges incurred in 1907. As stated in 
the report, they had terminated their agreement with Messrs. 
Kilburn & Co. as managing agents in Calcutta. They had 
appointed Mr. Frank Rawson, C.M.G., an officer with con- 


siderable Indian experience, to be their agent and manager. The- 


change was working well, and was likely to lead to increased 
efficiency and economy in working. Since the closing of the 
accounts it became necessary to issue more capital, and they conse- 
quently offered to the shareholders 20,000 & per cent. preference 
shares, which had all been taken up. With regard to the present 
year, it was desirable that he should mention that the business 
continued to increase. From January 1st up to April 24th they had 
delivered to their. customers 1,672,000 units, compared with 
1,377,000 units in the corresponding period of 1907, an increase of 
295,000 units. 

Mr. E. Boutnors seconded the motion, which was adopted after 
ashort discussion. 


Isle of Wight Electric Light and Power Co., Ltd. 


Mz. F. E. Grippmr presided at the annual meeting held at Ryde 
on April 28th. He said that the report showed that the steady 
progress of the company had been maintained, notwithstanding 
the high price of coal. The lamp connections had increased from 
81,921 to 89,300, their revenue from £18,510 to £19,731, and the 
profit from £9,544 to £10,716. The result of the year’s trading, 
including £137 brought forward, showed a profit of £10,870, and 
after payment of interest on loans and debentures and the dividend 
upon the preference shares, there remained-a balance to be dealt 
with of £3,190. During the early years of an electric lighting 
undertaking, whilst the business was being built up, it was not 
possible to make much’ provision for depreciation of plant and 
machinery; but the directors considered that the time had now 
arrived when a substantial amount should be set aside each year 
for this purpose. Over £1,000 had been spent out of revenue in 
keeping the plant in good working order and repair, and the 
directors now recommended that no dividend be paid on the 
ordinary shares, that £500 should be written off the value of wiring 
stocks, and that £2,500 should be carried to reserve for the renewal 
of plant, leaving £190 to be carried forward. The amount pro- 
posed to be carried to reserve would be invested in the business, 
and would, to that extent, avoid the necessity of raising further 
capital. The capital account had only been increased by £2,145 
during the year. They had practically come to an end of heavy 
capital expenditure; but there must always be a certain amount of 
capital expenditure involved in connecting new consumers whom 
they had been connecting to the extent of some 10,000 8-c.P. lamps 
each year. , 
The report was adopted. 


West India and Panama Telegraph Co., Ltd. 


Tue directors’ report for the half-year ended Dec. 31st, 1907, shows 
that the amount to credit of revenue is £37,262, against £34,203 
for the corresponding half-year of 1906, and the expenses have 
been £23,028, against £21,612. The result is, therefore, a balance 
of £14,234, to which is added £1,747 interest on investments, and 
£1,014 brought forward from last account, making an available 
total of £16,995. The directors propose a dividend of 6s. pershare, 
on the first preference shares for the six months, amounting fo 
£10,369 ; a payment of £1 6s. per share on account of dividends 
accrued on the second preference shares to Dec. 31st, 1907, absorbing 
£6,070, leaving a balance to current half-year’s account of £557. 
The traffic receipts for the six months show an increase of £2,074, as 
compared with the corresponding period of 1906. During the half- 
year the company’s repairing.ship Henry Holmes was thoroughly 
overhauled iu accordance with Lloyd’s requireménts for her first 
No.1 survey. The cost, £892, has been charged to the reserve for 
depreciation. In December a contract was entered into with the 
Telegraph Construction and Maintenance Co. for the manufacture 
of 252 knots of cable for stock, which have since been delivered in 
the West Indies. The cables continue to be maintained in good 
working order. 


Western Telegraph Co., Ltd.—A third quarterly 
dividend of 3s. per share, free of income-tax, has been declared for 
the year ending June 30th, 1908, being at the rate of 6 per cent. 
annum. The transfer books will be closed. from June 17th to 23: 


Anglo-Portuguese Telephone Co., Ltd. 


Tue directors’ report for 1907 states that the assets and liabilities 
in Portugal have been made up at the Exchange ruling on that 
date. Steps have been taken to safeguard the company from the 
effects of any rise in the gold premium during the current year. 
The profit and loss account shows a gross revenue of £39,696, of 
which operating, management and general expenses absorbed 
£21,506, and royalties to the Portuguese Government £1,103, 
leaving a gross profit of £17,085. After providing for debenture 
interest £2,427, sinking fund £1,155, and income-tax £414, there 
remains a net profit of £13,090, plus £3,655 brought forward. In 
November last the directors paid an interim dividend of 3 percent., 
free of income-tax, amounting to £3,000. They now recommend 
the proprietors to declare a final dividend of 5 per cent., free of 
income-tax, making a total distribution of 8 per cent. for the year 
1907. This will absorb a further sum of £5,000, and of the balance 
it is recommended that £5,000 be placed to reserve (increasing the 
same to £15,000), and that £3,745 be carried forward. As in the 
previous year, the profit and loss account was credited only with 
the proportion of subscriptions for which the company had actually 
rendered service during the year. The proportion of the year’s 
subscriptions unearned at December 31st, amounting to £14,009, 
has been treated in the balance-sheet as a liability ‘of the company. 
The work of increasing the capacity of the underground cables, 
which was decided on last year, has been begun, and considerable 
progress has been made in the extensions in Lisbon. Since the 
commencement of the present year there has been a continuous 
improvement in the business of the company. The great strain put 
upon the company’s services in Lisbon and Oporto during the 
recent political crisis was met by the staff in a manner that has 
elicited the acknowledgments of the authorities and of the public 
Press. The company’s relations with the Government and the 
various administrative authorities remain quite satisfactory. 


Perth (W.A.) Electric Tramways, Ltd.—This com- 
pany’s annual meeting was held in London last Friday, Mr. A. P. 
Stoneham presiding. The chairnian, in moving the adoption of 
the report (see ExzcTRIcAL Review, May 22nd, page 879), said that 
the traffic receipts were now increasing weekly, and the results 
would probably be more satisfactory than for 1907. If Western 
Australia was under a cloud, as they otten heard, it was only because 
less capital was going into the country than a few years ago. 
Australians were now beginning to see that-it was a mistake to’keep 
capital out of the country. The report was adopted. 


Auckland Electric Tramways Co., Ltd.—This com- 
pany’s annual meeting’ was held at Donington House last week. 
Mr. C..G. Tegetmeier presided, and in moving the adoption of the 
report (see ExectRIcaL REviEw, May 22nd, page 877) he said that 
the large capital expenditure incurred during the year had only 
contributed very slightly as yet to the revenue. This year the 
effect should be a very satisfactory improvement. Proposals had 
been made that the undertaking should be sold to the local Tram- 
ways Board, \but the directors did not desire to sell out their 
holdings until they had had a sufficient time to reap a fair reward 
for their enterprise. 1f, however, the citizens of Auckland 
desired, they would be prepared to negotiate for the disposal of 
the rights of the company on an equitable basis. The report was 
adopted. 


Underground Electric Railways Co, of London, 
Ltd.—At an extraordinary general meeting held at Hamilton 
House, on 26th inst., the resolutions relating to the. capital 
reorganisation echeme were confirmed. 


British Columbia Electric Railway Co,, Ltd.— 
The directors announce an interim dividend on the preferred 
ordinary stock at the rate of 5 per cent. per annum for the 
half-year ended March 3ist, 1908, together with an additional 
dividend at the rate of 1 per cent. per annum for the nine months 
ended March 31st, 1908. 

Doulton Co., Ltd.—The accounts for 1907 show, 
after paying the preference dividend, and writing £500 off good- 
will, a credit balance of £8,327, which is to be carried forward. 


Stock Exchange Notices.—Applications have been 
made tothe Committee to appoint a special settling day in and to 
granta quotation to— 


County of Durham Electrical Power Distribution Co., Ltd.—Provisional certi- 
ficates (fully paid and partly paid) for £250,000 5 per cent. first mortgage deben- 


ture stock. 
Marconi’s Wireless Telegraph Co., Ltd.—Further issue of 10,000 shares of £1 


each, fully paid, Nos. 384,191 to 394,190. 

And to allow the following securities to be quoted in the Official 
List :— 

County of Durham Electrical Power Distribution Co., Ltd.—10,000 additional 
ordinary shares of £10each, fully paid, Nos. 1 to 10,000. 

The Committee has appointed special settling days as under :— 

Thursday, June 4th—Mexican Light and Power Co., Ltd.—Scrip for 
$1,500,000 7 per cent. cumulative convertible preference shares’ of $100 each, 
fully paid. 
June llth.—African Rubber Co., Ltd.—30,000 vendors’ ordinary 
shares of £1 each, fully paid, Nos. 5,001 to 85,000. 

And ordered the undermentioned securities to be quoted in the 
Official List :— 

British Aluminium Co., Ltd.—Further issue of 20,000 ordinary shares of £5 
each, fully paid, Nos. 40,001 to 60,000 ; and 20,000 7 per cent. cumulative prefers 
ence shares of £5 each, fully paid, Nos. 40,001 to 60,000, 
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MARKET QUOTATIONS. 


Wednesday, May 27th. 


Latest Fortnight’s 
CHEMICALS, &, Price. Inc. or Dec. 
a Acid, ee es per owt. ee 
Nitric .. ee oe percwt, 22/- ee 
a y Oxalic.. ee ee percwt. B8/- ee 
a Sulphuric ee oe per cwt, on 
a Ammoniac, Sal _.. percwt, 
a Ammonia, Muriate (crystal) per ton £88 10 
a Bleaching .. perton £5 10 
a Bisulphide of Carben.. perton £18 
a Borax eo ee per £16 
a r phate .. ee per ton 
a Lend, Nitrate ae perton £28 
a y White Sugar.. oe ee perton e 
Peroxide .. oo perton £32 
a Methylated Spirit .. . ee per gal, 2/6 ee 
a Potassium Bichromate, in casks per lb. = ee 
a Potash, Caustic (75/80 %) e- perton oe 
orate . oo ee perlb. 
a Perchlorate oe ee per b. os 
a um de perlb. 
@ Shellac ee ee percwt, 110/- 10/- ine. 
a Sulphate of Magnesia... per ton £4 10 
a Sulphur, Sublimed Flowers .. perton £6 10 os 
a » Recovered oe... oe £5 10 
a oo perton £5 ee 
a Soda, Caustic (white 70% perton #10 16 
@ ee per ton 6 oo 
a Sodium ichromate, casks .. per lb, 8d. 
@ Oyanide (basis 100%) .. per lb, Wd. 
METALS, &c. 
6 Aluminium Ingots, in ton lots .. ton £87 oe 
b a ire, in lots .. perton £186 
b ° Sheet, in ton lots .. per ton £ 
v Babbitt’s metal ingots Ber tom | £50 t0 £190 
¢ Brass (rolled metal 2" to 12") basis per lb. 7 ee 
razed) oe ee per lb. dec. 
© » (soliddrawn).. .. perlb. 73d. . dec, 
.Wire, basis .. .. perlb. a 
Copper Tubes ed) .. per lb. d d. dec 
(soliddrawn) .. per lb. . dec 
g Coppe: perton £78 oe 
g Copper Sheet ee oe ee perton £73 a 
g ” Rod .. ee ee ee per ton 3 
55  (Wlectrolytic) Bars per ton £59 10 
eets .. per ton 
e ” iT) oe per ton £64 
e Wire per Ib. Tid. 
Ebonite Rod ee oe ee per lb. 
n German Silver Wire ee ee per Ib. 
h Gutta-percha, fine ee per lb. 5/6 to 6/6 
h (ndia-rubber, Para fine .. per lb, 8/9 to 3/94 ine. 
4 Iron (Cleveland warrants) .. per 50/3 & 
low ire, galv. No, 8,P.O.qual. per ton £146 
Lead, Hnglish Ingots .. perton | { | dee 
m Manganin Wire No.2 .. .. per lb. 8/- 
M ec ee ce ee per bot. £8 2/6 dec. 
d Mica (in original small .. per lb. 6d. to 1j- 
p Phosphor Bronze, pain per Ib. to 
«Rolled bars & per lb. 1/2 to 
p strip & sheet per lb. 1/24 to 1/5 ee 
o Platinum ..- oc pero, 100/- 
e Silicium Bronze Wire .. ee per lb. 
r Steel, Magnet, in bars oe ee  perton oe 
Tim, Block (Hnglish) .. perton | { } dec. 
n Wire, Nos.1t016 .. .. perlb, 1/10 
P Anti- ion Metalse— . 
“White Ant” brand .. perton £84 to £58 
k Zine, Bh’t (Vieille Montagne bnd,) per ton £25 10/- dec. 
2 Quotations supplied by :— 


a G. Boor & Co. ¢ Bolling & Lowe. 

6 The British Aluminium Co., Ltd, k Morris Ashby, Ltd. 
e Thos. Bolton & Sons, Ltd, l Richard Johnson & Nephew, Ltd. 
ad ¥. Wiggins & Sons. Co., Ltd. 

e Frederick Smith & Co. 'n P. Ormiston & Sons. 


f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
Works Co., Ltd. p The Phosphor Bronze Co., 
James & r W. F. Dennis & Co, 


Edward Till & Co. 


Bank Rate.—The bank rate was yesterday reduced to 
24 per cent. ‘ 


Companies Struck off the Register.—According to a 
notice in the London Gazette on May 22nd, the undermentioned 
ya have been struck off the .register, and accordingly 
dissolved :— 


Ariel Arc Lamp ae Ltd. 
Beaman & Deas, Ltd. 

Binns Gas and Oil Engine Co., Ltd. 

British Microphone Co., Ltd. 

Electrical Inkless Printing Syndicate, Ltd. 
Electric Printing and Pub! g Co., Ltd, 
Blectrophone, Ltd. 

Ewing Asbestos Co., Ltd. 

Fowler, Lancaster & Co., Ltd. 

Med‘cal Electrical Institute, Ltd, 


A. Boott, Ltd, 
niversal Co., Ltd, 


STOCKS AND SHARES, 


Tuesday Evening, 
Mors business is doing in the general markets of the Stock 
Exchange, although the volume of it still comes intermittently and 
without that steady flow which it should develop if it is to do 
permanent good to prices. New issues have certainly troubled the 
City much less of late, and their kind abstention is one reason for 
an improvement amongst investment securities. 

Central London stocks are still the most noticeable features of 
firmness in the succeeding lists. The Deferred has gained 6, and 
the Preferred 3 points, while the Ordinary, after advancing briskly, 
fell back again to its last week’s level. 

Central London 4 per cent. Debenture stock, with the half-yearly 
interest due in the middle of July, looks one of the cheapest stocks 
in its class at about 102. City and South London 4 per cent, 
Debenture stands at the same price, but the dividend-payment falls 
some three months later. 

Great Northern, Piccadilly and Brompton 4 per cent. Debentures 
changed hands at 884 on Monday. 

Metropolitan Consolidated has lost a point of its earlier rise, 
and Districts are down 10s. City and South London fell a point, 
These movements were brought about by sympathy with the rest 
of the Home Railway market, which had been dull, until the con- 
clusion of the strike in the shipbuilding trade brought better prices, 
The Great Eastern is the latest company to have labour troubles 
with its employés. > i 

Electricity Supply shares have hardly moved at all. A fall of 
5s. in City of London Preference was counterbalanced by « similar 
improvement in St. James’ Preference. Oxfords and Hoves are a 
trifle lower ; Newcastle Preference a little better. With these the 


_catalogue of changes ends, so far as concerns the securities quoted 


overleaf. 

It is in the “Canadian” group where business approaches 
activity. A good deal has been done this week in the capital 
stock of the Shawinigan Water and Power Company, the price 
being about 664. Canadian General Electric Common shares re- 
main about 90, while the 7 per cent. Preference stock is 107}. 
Mexican Electric Light 5 per cent. Gold Bonds are rather below 
80; Mexican Light and Power Common stock changes hands pretty 
frequently, the present quotation being about 55, and the 5 per 
cent. Gold Bonds are 85. 

River Plate Electricity Ordinary shares have recovered slightly, 
to 18s. 3a. 

Tramway and Traction issues are very steady. British Electric 
Traction Preference have fallen 4, but the company’s First and 
Second Debentures have risen. Anglo-Argentine Tramways Deben- 
ture stock rose 3, British Columbia Preferred 4. London United 
Tramways Preference have advanced upon.the Shepherd’s Bush 
Exhibition of Incompleteness, and London General Omnibus stock 
is much better. Underground Electric Profit-sharing notes 
hardened another point. 

There is little of interest to record concerning Telegraphs and 
Telephones this week. Anglo-American Ordinary and Preferred 
have hardened, but the Deferred gave way in the bad slump which 
fell upon the American Railroad market the other day. West 
India and Panama shares have started to go ahead again. Great 
Northerns are a pound down. 

United River Plate Telephone shares at 64 are again 4 better, 
aud this constitutes the solitary change quotable amongst tele- 


phone varieties. Reuter’s, which move so seldom, are 5s. better 


at 8. 

Globe Telegraph and Trust Ordinary gained 5s. upon the 
dividend being raised to 5s. 9d. per share, making 5% per cent. for 
the full year. The miscellaneous and manufacturing group 
remained steady, the only noticeable change being another decline 
in Edison & Swan “ A” shares. 


Germany.—The Akkumulatoren und Elektricitiitswerke 
Gesellschaft (W. A. Bése & Co.), Berlin, reports a net profit of 
£11,303 for the last financial year, as compared with £10,857 in the 
preceding 12 months. 

Switzerland.—The Oerlikon Accumulatoren-fabrik 
Gesellschaft, of Zurich, is declaring a dividend of 20 per cent. for 
the last financial year. 

Bulgaria.—The balance-sheet of La Société des Tram- 
ways Electriques de Sofia for the last financial year shows a profit 
of £1,993. 

France.—La Société Electro-Metallurgie de Dives 
— & profit of £58,866 for the last financial year, as compared 
th £62,286 in the preceding 12 months. . 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Btock Business done ia 
Present Of Dividends for the last | Closing | (Closing | “week ended +) 
Issue. are. four years. May 19th. May 26th. Fall —| per cent. 
2 1904, | 1906. | 1906. | 1907. Highest|Lowest.| a 
35,000 | Amason ‘Telegraph Co.'s shares, Mos, 1 to S000) | | 
$131,551,400] American Telephone & Telegraph, Cap. Stock .. | $100 | 74% | 74% | 8 % | 8 % | 118 —l22 118 —122 1203 | 120 oe 611 2 & 
53,000,000 | { De Collat, Trust, 4% Bonds, 1 28,000 amd $1000 | 4% | 4% 4% | 4% 83 — 86 83 — 86 | 0 
93, i 84% | 57 — 60 58 — 61 58: +1 514 9 
$,200'910 6% Pref. Stock 100 —102 02 —104 108" | +2 «| 515 8 
8,200,910 | Do. do. do.. Deferred ;. | Stock | Nil 13% |1%| 16}— 162 16 — 164 165 | 1535| | 61 8 
50,000 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 | .. |5%|5%/5%| | | 418, 6 
44,000 | Chili Telephone, Nos. 1 to 44,000 at 5 .. 1— 7 7 78 5 6 8 
9,383,376 Cable Sting. 500 year 4 % Deb. Sk. Red. % % ‘ %14%) 854 85 4 
1,000 Do. ao. Be | 43% | 44% | 44% | 995—1023 994—1024 = 
60,710l| Direct United States Cable .. ..| 20 14 is} 14 133%} 612 2 
2,000,000 Pref. Btook.. | 100. | | 84% | 84% | 88% 83 — 86 84 AP 
1,896,706 Do. - 49% Mort. Deb. Stock. Red. :: | Stock | 4% | 4% | 4% | 4 % | 100 — 100 —102. | 101g | 1003 | .. | 318 5 : 
00,980 Hastern Extension, Australasia, and China Tele. | 10 ig ig iz ton 
269,700 | East &8. Afric. Mel.,4 Mt, Db.,1t08,000, red. 1900 | 100 | 4% | 4% 4% | 4% | —1003 | 8 19 7 
200,000), Do. 4 Reg. M Dobe. (Mauritius Sab.) 6000) | | | | | 98-102 | 10-10) | +2 | S19 
181,127 Do. do. 6% Pret... 10 |6%/6%16%|6%| 134-14 134— 14 1343] 19] | 
150,000 | Great Northern Telegraph, of Copenhagen. . oe 10 |24.% | 24% |20 % 120% | 29 — 8 28 —*30 304 284 —l 613 4 a 
24.s001| { Halifax and Bermudas Cable, 44% lst Mort.) 00 | 48% | 44% | 48% | 48% | 100 | 100 —108 
17,000 | Indo-Huropean Telegraph... |. 25 [18 % 13 % [13 % % | 53 — 56 53 — 66 £43 | 53h 6 19.11 
884,190 | Marconi’s’Wireless Telegraph... .. 1 Nit Nit’ Nil | Nil 4 ‘ 
2,295'000 | National-"Telephone, Pref. Stock % Prete 108, 10 | 108 —110 1093 | 108 69 1 
8,725,000.| Do. lo. Det.Stock. ... ..| 100 |5 5 % | 5 %| 6% | 1094—1114 1093111 13 | 110 517 
15,000}: Do. do. .6%Cum. Ist. Pref. .. ..| 10 |6%/6 6% 16% | 104— 124 104— 12 416 0 
15,000 | Do. do. 6% Cum. 2nd Pref. 10 |6% 5% 15% | 125 104— 12 400 
250,000} Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 5 15%15%15%15% 5 543 4 811 
2,000,000 | Do. do. 84% Deb. Stock Red. .. | Stock | 34% | 84% | 34% | 34% | _984—100 984—100} 8 
1,716,598 | _-Do. do. 4% Deb, Stock Red.-. ..| 100 |4%|4%|4%|4 % | 1014-1 1014— 1023 | 102 4 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid .. 1 64% 17 8%| lf 1 ly 26/8 
le le as oe oe oe oe 
99,100 | Telephone Co. of Egypt, 43% Deb. Red. :. :.| 100 | .. tae 43% | 43% | 99 —102 99 —102 1014 . | 438 
8,088 | Submarine Cables Trust.. .. .. Cert. |6% [6% |6%| % | 127 —180 127 —180 412 4 
100,000 | United River Plate Telephone.. .... 5 8%18%18% — 68 63— +h | 518 6 
40,000 Do. _ 5% Cum. Pref., Nos. 1 to 40,000 5 15%15%15%15% 5% 413 0 
30,008 | W. Coast of America, 1 to 80,000 & 58,001 to 53,008 a | Nil] Nil| | 1 18 816 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz.Sub.Tel.| 100 —102 99 —102 818 5 
80,000| Do. 6% Debs., Nos.1%0 1,800 .. |, 100 | 5% |5%| 5% | 6% | 101 —108 101 —104 | 416 2 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES.: 2 
20,000 | { Anslo-Argentine Trams, % 8h| % | 510.9 
960,007 Do, 6% Cum. Prefs., 1 to 260,007 ...| "| | 58% | 54% | 52% | Gye | 6% | 6%] 8 6 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 | 6 6% |6% | 6% | 137 —142 140 —145 140 +8 |.514 3 
285,100 | Auckland H. Trams, 5% lst Mort. Deb. Stock 109 | | | |. 
100,000 | Do. do. -'6% Cum. Pref., 10 100,000 1 |6%|6%}6 6% | 2 | 81610 
40,000 British Aluminium, Ord.» 1 t0 40,000...» 1% 1% 3 | 
298,200 De. do. ist Mort Deb, Stock Red. Btock 5 5% | 102 —106 102 —106. 444 4 
| British Columbia E. Det Ord Stock. | 100 | 6% | 69 ae 132 —135 132 —135 133 
800,000} Do. 6% Pref.Ord.Stock .. .. 100 6% 5% | 115 —119 | +4 [440 
800,000| Do. 5% Cum. Perp, Pref.Stock 100 |5%|5%/65%| 5% | 108 —112 108 —il2 
935,000 | Do. % Ist Mort. Debs.,1t06,250.. 40 44% 43% | 99 —102 99 —102 [488 
161,487 | --Do. do. 6% Cum. Pref. | 33— 43 4g 76/3 | .. | 141010 
1,448,658 | Do. do. 5 % Perp. Deb. Stock | Stock | 5 % | 5 % | 5 5% | 88 — 92 88 — 92 92 8 8 
410,178 | _ Do. do. 44 % and Deb. Stock Red. | 100 | 44% | 44% | 48 44% | 67 — TL 69— 78 a . | 42.) 6:8 8 
100,000 | British Insulated and Helsby Cables «| 18%/8% | 701 
100,000 | Do, do. 6%Cum.Pref. 5 % 418 0 
000 | Do. do. 1st Mort. Deb. Red... | 100 102 —105 102 —105 
212,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 4 44% | 93 — 98 938 — 98 ot . ee 411 lv 
400,000"| { British Westinghouse 6% Pref., 1 200,000 and}| 5 | Nil| Nil| Nil| Nil| 38 | Nil 
1,016,858 | Dow 32° Mort. Deb. Stock" .. | 100 | 4% | 4 % | 4 % 4% — 50 45 — 50 800 
row “be ee oe es 1 1 os 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 | 2 | Nil| %% Nil| 4 o— Nil ‘ 
125,001 do. Perp. 2nd Deb. Stock: . | Stock 44 55 — 60 55 — 60 | 0 + 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000... 5 ai— 4 
810,000} --Do. do. 65%Deb.Stock’.. :.| 100 |5%|5%/5%/5%| 110 —116 110 —116 ah 6 2 
190,000! Do. do. 6%2ndDeb.Stock :.| 100 |5%/5 & 5 102 —105 102 —105 
187,610 | Calcutta Trams, 1to 187,610 .. .. .. |8%/8 8% 63 6: + 
85,000 Callenden's Cable shares ..  ..| 6 15 15% | 10 — 11 0 — 11 
40,000| Do. do. 5%Cum.Pref. .. 6 sei. | 46n 
ee oe eo L és oe 
"000 | Castner-Kellner Alkali, ito450000 1 |4%/6%/8%| .. 1%, | 219 | 
215,045 Do. do. . 44% Ist Mort. Deb. Stock | 100 | 44% | 44% | 44% | 44% | —104 101 —104 
558,1 Do. do. Def do... Stock 56 — 59 62 — 65 6 | 6 | +6 | 816 
City and Sonth London Railway we | SHOCK | 24% | 15% | 28% 40 — 42 89 — 41 402 $93 | —1 
* Unless otherwise stated, all shares are fully paid. + A period of nine months. { From Manchester Share List, 
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SHARE LIST OF ELECTRICAL COMPANIES. —(Oontinued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES.—(Cntinuad) 


Crompton & Co., Nos, 1 to 86,000 


6% lst Mort. Reg, De’ to 

900 ot 2100, anid 901 kart, Beg, Dobe 1 } 

Dick, Kerr & Co., 1 to 260,000 os 

Do. do. "6% Cum. Pret, 1to 805,000 

Do. 44 % Deb. 
Dublin Unita Trams, 60,000 

Do. 6 % Pref. be land 60,000 
Baison & Swan Utd., shs., #8 pd., 1 to 99,961 
A” " shares, 5, 180. 


Electric Sonsirution, 1 to 112,100 


Do. do. 7.96 Cum, Pref., to 81,800.. 
Gt. N. & City Rail. Pref. Ord. 13.000 
Greenwood & 7 Pref. ee 
Do. 5 % Mort. Debs. 


Mort. Deb. Stock 
India- Rubber, reha Works, . 
+Liverpool Overhead way, O me 
Do. do. Pret, fully paid ee 
London Trams, (1901), 1 to 80,007 
Do. 60,008 to 100,000 


Do. ac 5% Cum. Pref., 1 to 125,000 
Do. do. 4% Ist sie Deb. Se 

Consolidated . con 

Surplus Lands .. ad 

District .. oe 

Motropelitan Electric Trams., De 

do. Gum. Pref. 

Do. do. a: Deb. Stock Red. 

Potteries Tre. .. $0 we 

Do, 5 % Cum, Pref. ee ee 


Do. 44% Deb. Stock .. ve 
and Maintenance .. 
Deb. Bds., 1 to 1,500 Red., 1909 
Undergd. E. R.” n., 5% Profit Shar. 8. Nts. aah’ 
Willans & Robinson, i to 80,000 & 80,001 to*116, 
Do. 6% C.P., 80,001 to 80,000 & 125,001 to i) 
Do. 4% Ist Mort. Deb. Stock «eo 
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ELECTRICITY SUPPLY COMPANIES. 


Bromle (Kent) E. on & P,. 1 to 15,000 

44% 1st. deb. stock 
Brompton & Kens, Bice. bs Sup., Ord., 1 to 20 
Do. . Pref. 


‘Cum 
Charing Cross 


lectricity Supply 
do. Gam. Pref, 
Do. Und jertaking” % Cum. Pri. 
Do. do. 4% Deb. Stock Red. bs 
Chelsea Electricity Supply, Ord. 
do. % Deb. Stock Red. ;. 
City of of London Elec. Lighting, 40, 


Cum. Pref., 
De 5 Db. Stk. (iss. at at 115) all pa. 
Do. 44% 2nd .Db.8 Stk., Prov. Crts., all pd. 
County of Durham Electrical Power, Ord. .. 


do. do. Pref. |. 
County of London Electric Lighting, - 1—40,000 
do. 6% Pref. 40,001 —60,000 


Do. do. % Deb 
Do. . do. % 2nd. 


ac: a8 % 1st Mort, Deb. Stk. 
Folkestone, 1 to 10,000 .. ee os 
a 5% Cum. Pret., 1 to 10,000 oe ee 

% 1st Deb. Stock ee 


Hove, 1 ae 

and Eniehtabridge | Electric Ord. ati? 
ben. 

‘Blectrie Supp! Co Ord. 

Do. Pref. .. 

eCtric to ee 

Do. 1st Mort. Deben. "Stock ne 


Mort. Deben. Stock Redem. 
Midland Electric 1st Mort, Deb, 
Newcastle-on-Tyne, 1 to 87,500... at és ee 
Do. 5 % Pref., 1 to 87,500 .. oe 


4 % Deb. Stock 

St, James’ and Pall Mall ‘Electric Light, Ord. 
Do. poe4 7 % Pref. 20,081 to 40,080 

Do. 84 % Deb. Stock Red. .. 
Smithfield Markste Electric Ord. 


Do. b. Stock 
South London Supply, oe ee 
South Met. Elec, wer, Ord ae ee 

Do. % Pret. 
Do. % Deb. Stk. 


Do. do. 44% Ist Mort. ‘Db. sik, Red. 
Westminster Supply, Ord. 
% Cum. Pref, as 


(Original 6 %—Red. ‘to 44 % from Dec., 1905) 
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Business. done 
week ended 
May 26th, 1908. 
[Highest|Lowest.| 
1376 
li 
153 

8] 
45 
674 67 
1% | 18 
95 
294 | 29 
4i 40 
| 
| 964 
it | 
70 
90 
51/3 | 47/6 


© Unless otheewise stated, all shares are fully paid: 
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¢ Quotations on Liverpool Stock Exchange. 


§ Interim Dividend. 


Bank rate of Discount 3 per cent., March 19th, 1908. 
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: Present Dividends for the uotations otations or Yield 
Issue. NAME, Share. last four years, 19th, 26th. Fall — | per cent, £1 
en + | mum. | 1905. | 1906, | 1907. £8 4, wh 
é 85,000 8 | Ml5%| We 81811 mo 
100,0001 % 15%] | 92 — | 5 62 
260,000 1 % |10 % 
282,580 100 | 42% | 100 —1 103 de 
72,220 | 100 
112,100 | 2 ee 
81,390 | a 
95,000 | 10 
200,000 | Stock 
96,000 10 
80,000 100 
40,000 | 5 — 
oar 40,000 | 5 % és 
aes 150,000 | Stock | 44% oo Ru 
10,000 10 Ne 
195,000 | 10 +3! 
1,881,000 100 
5,782,062 100 Sp: 
: 2,640,914 100 Ita 
814,016 1 re 
600,000 1 Ch 
850,000 100 
245,500 1 U 
245,000 100 Cal 
87,850 12 ee Bri 
150,0001 100 M 
8,599,200 +1 € 
66,666 i | Pe 
Ca} 
15,000 5 | Na 
70,000 100 Za: 
80,181 5 és 
9,869 5 q Ch: 
— 886,876 ..| 100 | 4 7 
80,000 5 oe Jax 
80,000 5 44 ee Inc 
445,736 100 | 4 
70,595 10 |6 
40,000 10 |6 
800,000 100 | 44 
40,000 6 ee Ww 
60,000 5 165 
40,000 10 | 4 So 
40,000 10 |6 Vic 
400,0001 44%, | 44 N 
400,000 | Stock | 4 e 
80,000 5 |7 il Qu 
— "40,000 5 | of 
10,000 5 4 5 
90,000 100 4%, | 43% 9 
15,000 5 | ae 4 
21,000 | 5 af 0 
90,000 | Stock 10° 
10,000 | 8 1 
74,895 | Stock 9 
200,000 5 4 
950,000! 9 Ge 
950,000 
87,500 4 Ho 
81500 +4 1 Be 
20,000 | Fr 
50,000 | ‘id Un 
40,000 | _ ee Po: 
20,000 +53 
180,008 ee 
50,000 
| 
200,000 90 Va 
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. EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING APRIL,. 1908...~ - 


Tue returns of electrical business during April, as recorded below, 
wil] bear satisfactory comparison with the previous months of the 
present year. 

The exports of electrical goods and material to the value of 
£195,603, compare with 2.208,385 in the month of March—that 
month’s return beiog, as stated at the time, a record. The imports, 
which figure at. £167,789, are some £2,000 in excess of the previous 

month’s total; abd the re-exports, at £18, 922, are rather less than 
£2,000 under tin March figures. 

Both exports and imports are considerably in excess of last year’s 
average values but the re-exports, continuing their downward ten- 
dency, are some £3,000 below the average obtaining during 1907 


Of the individual classes of exports, electrical machinery and cables, 
as usual, claim first place, as they algo do in the case of the import 
section, ‘with, however, much smaller values. The imports of ‘elec- 
trical goods and apparatus, lamps, telephonic material and carbons, 
represent comparatively high values, which, of course, go to swell 
the total to the amount given. 

{t may be noted that, compared with previous years, the import- 
ation of telephonic material shows a considerable reduction in 
value. The most prominent country during the month 
was the Argentine, closely talowed be by our Indian, Dependencies. 
Of the importing countries Germany, as usual, takes the premier 


position. 


_ Various countries, mainly'as above ... ek 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


Lal 2 | 24] | psy 

Country receiving exports and importing. 3 | 283 a8 ea | | 

£ £ £ £ £ 
Norway and 207 | 4,784 | 34) 56 ‘54 | 23,757)... 7,907 
‘France 80 29, 46, 744/ 127/ 3,929) 77 30 5,062 
Portugal, Madeira and Portuguese Africa... 52 865 | 259 20u 199 865 | 425 18 18 : 2,901 
Spain end Canary Isles .. 21 19 203 474. 425 
Italy and Austria- -Hungary dee 146 48 182 921 | 5,845 | 5,415 11 12,568 
Greece, Roumania and Turkey... 57 120 | 96 | 753 1,035 
Charnel Jsles, Gibraltar and Malta ... 24 185 | 3,954 |... 4,252 

| | 

Canada and Newfoundland... 161 65; 87! 32] 292) 1,038; 52 4 on 1,681 
British West Indies and British Guiana 20 45 3 2). 37 ‘ 197 
Peru and Uruguay <4 ies 240 | 5 200 | ... 445 
186 | 702 | 5 169 19| 48 3,109 
Argentine 4,383 | 1,276 476 | 217 | 21,999 | 540 6| 588/ ... | 90,864 
Egypt and Tunis 88 83 | 2,121 5| 40| 122 2,978 
Cape of Good Hope... | | 508 | 46| 42| 1,943; 16] 15/ 12 3,208 
Natal 1,149 | 2,887 64 | 417.| 1890| 40'| 78 6,677 

Zanzibar, Brit. East Africa, Mauritius & Aden 2 4 | 47 45 61 2 Sate 61 11 2 

| 
Chinn and | 447, 168| 179 4,536) 68 4| 115 | 9,122 
Japan 160 | 4,568 |... | 90 | 878) 9,200 5 85 | 14,488 
India... | 1,599 | 7,582 | 1,489 |1,161 | 1,063 | 10,445 |. 3971 | 412 28,028 
Ceylon... 30 114 | 40 | 54 15 WD 265 
Straits Settlements and Fed. Malay States . my 2 | 64 , ox. 66 
Hong Kong 10 | 2,029 | 44, 23 964/- 17/| 60 3,152 
West 44| 457| 344) 376 289 54| 300! ... 2,207 
New South Wales 589 | 624|- 232 | 1,287] 2,284 | 2,652 11,535 | | 9,512 
New Zealand... | | 5,705 441 162 45 5,505 63) 13) 60) 2%)... 12,174 
Total, £ | 10,393 50,125 9,155 6,935 | 6,870 | $878 9,393 | 436 (5,301 | 4,120 195,603 
| | } | i 
Registered Imports. into the United Kingdom of Electrical Goods from all Countries. , 

£ £ £ £ £ £18 £ £ £ £ £ 
Russia, and Denmark... 10 | 208]. 50; ... | 1,550 | 406 4,403} ... 6,627 
Germany... eee | 21,774 | 16,043 | 1,186 | 8,670 5 |19,705 | 103 | 1,029] 2,086) 272} ... 70,873 


Holland ... tee toe eee eee ees 131 | 5,889 839 | 8,796; 2,187 | 3,864 | 396 | 8,070| 1,490; 800 oo. | 32,412 
Belgium ... 1,215 | 7,622 295 | 2,033 90-| 1,676 90 | 6,776} 570|. 20,978 
France ons oat tes ove eee 426 | 5,626 405 | 1,984; 328 345 | 5,324 | 2,886) 167 26 vee | (17,517 
United States | 3,093 330 | 1,394 139 eos | 11,609 76 60} 340) 1,975 


Total, £ 26,639 35,725 | 4,119 |21,652| 2,460 | $8,829 | 6,395 |12,876 |15,262 | 3,843 «(167,730 
Additional Imports: Chile, machinery, £2. Victoria and New South Wales, machinery, £36, Canada, electrical fittings, £21. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
1,601 | 5,518 | 390 bas | 120 | 401 1,973 | wea | eA 


Toran Exports: £195,603 Toran Ru-Exrorts: £13,922 £167,789. 


Norz.—The. amounts appearing under the several headings are classified according to.the Customs returns, ‘The fret and 
third columns contain many amounts relating to “goods” otherwise unclassified, the aimilar é 
materials to those appearing in adjacent columns. 

* This section does not include telegraph cables 
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A NEW METHOD OF DETERMINING LIGHT 
DISTRIBUTION CURVES. 


NumeERous attempts to simplify the determination of the 
mean spherical or hemispherical candle-power of a source of 
light have been made during the last few years, and such 
arrangements as the Ulbricht globe photometer and the 
Matthews integrating photometer are fairly effective. None 
of these, however, enables the light distribution curve to be 
obtained, and for many’ purposes this curve is quite as 
important as the total flux of light in determining the 
suitability of a particular type of lamp. At present these 
curves are obtained by the troublesome and lengthy process 
of taking numerous photometric measurements at various 
angles to the horizontal. With variable sources of light, 
_ like arc lamps, the results, even when every care is taken, are 
far from accurate. 

Dr. W. Voege, in a recent article in the 2.7'.Z., suggests 
a method involving the use of a thermopile and galvano- 
meter which appears to be a distinct improvement on the 
existing method. The voltage of a thermopile does not 
depend directly on the light falling on it, but on the total 
radiation (light and heat) reaching it. In all cases the dark 
heat radiation forms by far the greater part of the total 
radiation. This difficulty is got over by screening the 
thermopile from the source of light by a thick plate of clear 
glass, which intercepts practically all the heat rays. Further, 
since the long-waved red rays act unduly powerfully on the 
thermopile as compared with the eye, these are also inter- 


The arrangement of the apparatus is shown in fig. 1, 
It consists of a pillar carrying a long swinging arm a, on 
which the thermopile is mounted, and by which it can be 
moved round the lamp under test. The centre of the lamp 
is brought into-line with the axis of the arm by means of 


the inspection tube vr. The light through this tube may 


also conveniently be used as the illumination for the mirror 


galvanometer to which the thermopile is connected. The’ 


distance of the thermopile from .the lamp centre was 


40-60 cm, for incandescent lamps, and 80 to 100 cm. for - 


arc lamps. A. Rubens thermopile was used, connected to a 


Siemens & Halske 30-ohm reflecting galvanometer placed | 


5 metres from its scale. The sensitiveness was such that 
deflections up to 14 metres were obtained, whilst the zero 
did not vary more than 2 or 3 mm. during a single test. 
The-steady deflection is attained very quickly (after about 
20 seconds), and is not disturbed by draughts; &c., because 
the thermopile is protected by the glass screens. 

- The apparatus can readily be made self-registering. For 
this purpose a sheet of silver bromide paper s is enclosed in 
the light-proof chamber & (which is provided with a narrow 
slit on the horizontal diameter) and moving round with the 
arma. The line of light reflected from the galvanometer 
moves over this slit and appears as a dot. of light on the 
sensitive paper. If the arm is now slowly wound round the 
lamp the galvanometer deflections will be automatically 
recorded, and the light distribution curves will be 
obtained fixed on the sensitive paper in the course of a few, 
minutes. 

‘ The moving arm may conveniently be mounted on the 
end of a photometer bench, so that the single necessary 


Fia, 1. 


cepted by an additional green glass screen. The thermopile 
used in this way is, of course, not suitable for absolute light 
measurement, but, with the aid of a single ordinary photo- 
meter reading of, say, the horizontal candle-power of the 
lamp, the thermopile readings at various angles serve as a 
measure of the relative illumination at these angles 
and enable the light: distribution curve to be obtained. 
For such sources of light as electric glow lamps, in which 
the whole light-giving filament is at a uniform temperature, 
so that the ratio “light radiation to total radiation” is 
constant for all directions, it is not even necessary to use 
the green glass. Care must, however, be taken to place the 
thermopile at a sufficient distance from the lamp to make 
the length of the filament negligible compared with this 
distance. For arc lamps, where some of the light comes 
from the carbons and some from the glowing gas in the are, 
the green glass becomes necessary, or, as an alternative, a 
lens may be used to concentrate the whole of the rays 
enclosed in a given angle upon the thermopile. The latter 
then measures an average of all the rays in that direction 
from various parts of the arc or globe. _ 

Dr. Voege has satisfied himself by numerous experiments 
that even with arc lamps the true light distribution curve is 
obtained from the galvanometer deflection, especially when 
the lamps are tested with their globes. 


Fig. 3. 


photometer measurement and the light distribution curve 
may be taken with a single setting. 

The apparatus is also suitable for determining what may 
be called the “ irregularity factor” of arc lamps, i.¢., the 
fluctuations of light due to feeding, &c. For this purpose 
the arm a is fixed at one angle (say 45° below the horizontal) 
and the spot of light is reflected on to a drum carrying sensi- 
tive paper and rotating by clockwork, oncein one or two hours. 
If the lamp burns perfectly steadily, a steady straight line 
will be recorded, while, if there is any irregularity, it will 
‘appear as a wavein the line. Thus, fig. 2 shows the curve 
obtained with an old type of enclosed arc lamp, whilst fig. 3 
shows the greatly improved working of a newer type of 
enclosed lamp made by the same firm. Dr. Voege’s paper 
contains reproductions of numerous light distribution curves 
obtained by his apparatus. No comparison, however, with 


the curve obtained in the ordinary way is given. 


Haslingden.—An estimate was submitted to the Council 
on May 2ist for the purchase of the site of the refuse destructor 
and electricity works at Prinny Hill, amounting to £1,400. The 


town clerk was authorised to seek the necessary borrowing powers. 
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PROCEEDINGS OF INSTITUTIONS. 


Electrical Porcelain. 
By H. W. Brapy, A.M.I.Mech.B. 


(Abstract of paper read before the BrrMtNGHAM AND DISTRICT 
Exxgcraic Crus, May 16th, 1908.) 


Wnuite everyone has a fairly correct idea of what is meant by the 
word “ porcelain,” all attempts to give an embracing and scientific 
definition of the term have failed. We can only say that true 
porcelain has this or that quality, and must be without that or the 
other quality. Some electrical porcelain, so called, is porcelain, 
and some is not—a’ distinction which is, of course, quite without 
disparagement to any of the various methods of the different 
manufacturers. 

The qualities which pottery must possess to be among the true 
porcelains are three in number :—Fineness of finish and texture ; 
extreme hardness of substance; and translucence. Though, of 
course, translucence is in no way valuable in electrical porcelain, 
it nevertheless belongs to it as to the art porcelains, and it does 
indicate the presence of ingredients that give porcelain some of 
the properties of a good insulator. 

Insulator Porcelain.—If we accept a classification which is very 
reasonable from the engineer’s point of view, we may divide all 
porcelain into. two classes:—(1) Hard, true porcelain; (2) brittle 
porcelain, 

The hard or true porcelain is the only kind at all suitable for 
line insulators, and, as a matter of fact, all first-class insulators, 
whether emanating from this country ot the Continent, are made 
of true porcelain. Certainly there is a marked difference in the 
ingredients of English and German insulators, which necessitates, 
too, a different method of manufacture to be discussed later. 

The materials used for insulator body (English) are clays or 
substances related to clays. All clays, including that suitable for 


,porcelain, have been formed by the action of the weather on 


feldspathic rock, such as granite and porphyry. The gradual decom- 
position brought about by the action of water containing carbonic 
acid converts the potassium silicate into potassium carbonate, 
which washes away to lower levels, leaving deposits of alumina 
silicate or the clay called Xao-lin. This mineral, silicate of alumina, 
is the basis of all clays, and the several yarieties of clays are due to 
other different substances being included in their composition. 

Unfortunately, the majority of clay beds are contaminated with 
various impurities, 

-Plastic clay, or potter's clay, occupies an intermediate position 
between the coloured-burning common clays and the white-burning 
china clay. This plastic clay in the hands of the potter is called 
“ ball clay.” 

China clay or kaolin is the finest kind of clay known; it is the 


' most distinctive ingredient in the composition [of porcelain, and 


consists almost exclusively of alumina, silica and water. It is less 
plastic than the commoner clays, and when burnt it becomes very 
white and porous. In its finest form it is used for porcelain ; in its 


_less pure form it is used for ware intended to withstand very high 


temperature. The so-called porcelain tube which protects the 
thermo-couple of an electric pyrometer is a good example of this. 
It is not true porcelain; break it, and it exhibits no translucency. 

Kaolin being pureclay its composition is AJ,Si,O,2H.0; 
but even in its best natural state it is contaminated with mica and 
undecomposed felspar. These impurities are removed by washing 
the clay, which is done at the mine. Most of the processes are 
carried out in quite a primitive way. The clay is washed in a 
stream—often a natutal one—and is then allowed to settle in tanks 
and the water drained off or evaporated in a hot house known as a 
“dry.” Sometimes hydro-extractors are used. It is allowed 
to stand for a considerable time in the open so that the 
weather may effect still further decomposition. The best 
“weathering” agent is frost; frost and thaw disintegrate the 
clay particles better than crushing, and, as. many people hold, 
without so much damaging the nature of the substance, To this 
end, as large a face of the quarry is exposed as is possible. In its 
raw state china clay is white or creamy. Sometimes it has brown 
or blue markings running through it, caused by organic matter. 
When burned these colours disappear, and there comes from the 
kiln a perfectly white mass which is quite unvitrified, and has 
very little cohesion. ‘The quality of china clay depends principally 
on its freedom from iron, which spoils the colour, and alkalis 
which affect its infusibility. 

It is easily crumbled to a fine powder ; it readily takes up a large 
quantity of water, which makes it plastic and tenacious so that it 
can be worked and moulded. It is not soluble in water, and no 
matter how finely powdered it settles to the bottom. Remove the 
excess of water and the clay becomes plastic and tenacious again. 
When moulded into a shape and allowed to dry it toughens and 
becomes feebly coherent. If it is now fired, it shrinks considerably — 
pet one in twelve—and though it does not fuse, it becomes very 

ard. 

The china and. plastic clays are obtained in Cornwall, Devon and 
Dorset. The purifying processes are generally performed at the 
mines, and the clay is shipped in a condition to be used by the 
potter. 

As for the other substances that enter into the composition of an 
insulator, potters generally, and what few firms have made a 
speciality of insulators, regard their recipes as their own secrets ; 
however, I am enabled to give for the first time the following list 
of ingredients of what is probably the best insulator ‘‘ body” yet 
made, the proportions being. roughly approximate. Naturally, 


those persons who produce articles of the highest grade, are those 
who may least be expected fo give their secrets away entirely :— 
Three parts of china clay ; twelve parts of ball clay ; two parts of 
flint ; two parts of Cornish stone ; four parts of felspar. 

It will be seen that the ball clay is in preponderating proportion ; 
that, in fact, it is the body of the mixture, which may seem to be at 
variance with the statement that china clay is the distinctive 
ingredient. Yet this is really the correct view; for insulators, or 
to put it generally, true porcelain, can be made without any ball 
clay at all, bat not without china clay. The ball clay gives 
plasticity and ductility to the mixture, making it easy to work and 
rendering the finished articles less liable to mechanical damage 
than articles made without it. Further, articles made without ball 
clay require a different method of working,a method which we 
know in this country as the German method, though possibly it is 
not peculiar to Germany. At any rate the omission: of ball clay 
results in a brittle article, though one which is electrically quite 
the equal of an insulator made according to the English recipe. 

The object of the flint is to counteract the shrinking and 
liability to crack, and in addition it makes the finished ‘article 
extremely tough. Owing to the fusibility of felspar, an article 
made without flint would suffer so much melting in the oven that 
there would be very great distortion or collapse. 

Felspar and Cornish stone are fluxes. Cornish stone or pegmatite 
is chemically similar to felspar, but contains only 3 to 6 per cent. 
of potash. It is less fusible than felspar, but more fusible than 
china clay, and in other ways it occupies a position intermediate 
between those two substances. It cannot be distinguished from 
felspar by any simple chemical test, but, of course, analysis discovers 
the lower proportion of potash. So far as the potter is concerned, 
however, an experienced man can fell it by its lower melting point 
and the difference in texture. The “ stone” supplements the felspar 
as a flux. It is not such a strong flux as felspar, but it is more easily 
obtained, and, in fact, except for such porcelain as insulators are 
made of, it is often considered sufficient flux by itself, or with only 
a very little felspar added. Felspar is obtained from Norway, but 
there is plenty of Cornish stone in the South of England, and with 
prices ranging from 15s. to 18s. per ton f.o.b. Cornwall, if is some- 
thing like half the price of felspar. No substance has been tried 
which makes the body run together into a dense glassy mass s0 well as 
felspar, and for insulator work, where a high vitrification with 
absolute freedom from porosity is essential, felspar is a sine qua 
non. The china clay being an ingredient which sets with consider- 
able porosity, plays the important part of keeping the body open 
during firing and thus allowing the gases formed to escape. 

It cannot fail to strike one unacquainted with pottery as singular 
that, where the ingredients are so similar, so many ingredients— 
five—should be required. For instance, both the plastic clay and 
the flint give toughness, and both felspar and Cornish stone are 
fluxes. Though it may seem unscientific, yet the potter knows 
well enough, that though he*may vary his proportions somewhat 
to suit his conditions, articles made without one or other of these 
components would fail in some respect. An insulator without 
flint would not be sufficiently tough; one without felspar would 
not be vitreous enough, and would have to depend on the outer 
glaze for its insulation. Then again, insulators are made in 
Germany with little or no plastic clay, with the result that they 
are very easily broken ; the inclusion of flint in this recipe being 
a case of bones with no body, as a Chinese porcelain merchant said 
at the expense of a Dutchman who tried in this way to improve 
on Chinese methods. Possibly the stone might be omitted and 
compensated for by more china clay and felspar, but both sub- 
stances are more expensive than the stone. Then again, felspar is 
rich in silica, and flint practically is.silica; yet the former is 
introduced as a flux, while the function of the latter is to prevent 
vitrification taking place too soon. For the present purpose it is, 
perhaps, sufficient to point out that the behaviour of silica in the 
oven depends upon whether it is free or combined, and, what is 
very important to know, whether it is finely or coarsely divided. 
Coarsely divided free silica makes the body refractory; finely 
divided or combined as in felspar, it acts as a flux. This is ex- 


emplified in a class of ware already referred to as “glass porce- - 


lain.” This early European ware was composed of a small 
proportion of white burning clay and a large proportion of artificial 
silicate, such as ground glass. The glass melts in the oven and 
dissolves, as it were, the clay; and though it is not usual now to 
regard the result as true porcelain, yet the great quality of porce- 
lain is exhibited—translucency. The chemicai changes that 
accompany the firing of porcelain ware have not been quite 


- explained, but it is suggested that the felspar develops basic 


affinities and combines with silicon to form silicates. 

Processes of Manufacture (Enqlish),—All the. materials come to 
the potter in a form fit, or almost fit, for making into “slip.” 
The clays have been washed, the flint crushed and calcined, and the 
felspar ground. “Slip” is the potter’s name for the mixture of 
clay and water, which is the starting point of his operations. Some 
potters “slip” each material separately, and then blend the several 
slips in the required proportions; others mix the solids and make 
one “slip” only. The ball and china clays, which do not disin- 

te so readily as the other substances, are put through a 
“plunger,” a sort of mill which stirs them'up with water. The 
slip is afterwards pumped up from the “ark,” in which it has been 
mixed and allowed to gravitate through a series of sieves, which 
remove any grit, The sieves, of brass wire, 37 gauge and 50 mesh, 
are kept rocking to andfro. At the base of a column of sieves is a 
trough containing a range of magnets to arrest any small particles 
of iron that may be in the slip. Both permanent and electro- 
magnets have been used, but the permanent magnets answer quite 
well, and ‘are more economical. The next operation is to condense 
the slip by drawing off the water. ‘To effect this it is pamped into 
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with @ canvas bag and opening one into the next, zig-zag fashion. 
The pumps which serve the presses are fitted with porcelain rams, 


as the wear on metal rams would result in small particles of metal 


getting into the slip to an extent that might be detrimental to an 


insulator intended for high-tension work. The porcelain rams 


~ work very satisfactorily, and, as a matter of fact, last longer than 
metal rams. It takes about four hours to fill a press, a period that 
seems long, considering that the capacity of the press is only some 


Fic. 1.—Fiuter Prass. 


25 ch. ft.; but, of course, as the slip is pumped in, the water is 
draining off through the canvas, leaving only the solids in the bags. 
The solid is then put through a sort of pug mill, which cuts it up 
te gain homogeneity. It comes from the mill in a continuous 
bar with a section of about 6 in. x 8 in., and is cut off in 
convenient lengths.. It is now ready for making into such 
articles as are required ; but it may be noted here that some manu- 
facturers make it a practice to transfer the material into cool, damp 
cellars, and there to let it remain for a number of weeks before 
using it, the object being to make the mass still further homo- 
geneous by decomposition. This practice is more in vogue abroad 
than in England ; but it is quite an unsettled question whether it 
is advisable or not—some makers being emphatic that it is not 


worth while, and others holding it absurd to neglect it. Whether . 


Fig. 2.—Powzr-Drivan Porrmr’s WHEEL. 


~ stored or not, however, homogeneity is catered for by one more 
process before the stuff is considered ready to be “thrown” on the 
potter’s wheel. A man stands at a massive table in the “throwing” 
room, and taking a portion of the clay, he separates it into several 
lumps and then throws them heavily one upon the other, raising 
each lump above his head, using both hands, and flinging it down 
heavily, ‘so that it wedges itself into the mass already there. The 
process is repeated several times until the wedger is satisfied that 


the last touch of homogeneity has been given. It is a tiring job - 


fora big man. He passes the lumps when finished on to the 
“ballers,” who part them up into smaller lumps or “balls.” Hach 
thrower is served by a baller who supplies him with balls of a 
weight just sufficient to form the article he is engaged upon. The 
“ throwing ” table of to-day is the potter’s wheel of old, but the 
old-time potter’s wheel was attended to by a woman who slapped 
his wheel round for him, whereas the modern thrower’s table is 
power-driven, variation of speed being got by friction cones under- 
neath the table (fig. 2); an historically intermediate arrangement 
being that in which the motion originates in a hand wheel worked by 
an attendant. For insulator work 60 to 150 2.P.m. is usual, according 
to the'size of the article, small ones, of course, being revolved more 
rapidly than large ones. ‘The potter, in a manner that is familiar 
to most people, shapes the clay with his hands as it revolves, until 
it is brought as near to the required shape as can be economically 
done by that operation. 

From ‘the thrower the articles go to the first drying room, 
where they are arranged on’ shelves, the room being kept at a tem- 
perature of about 80° F. The general rule for the length of time 
taken to dry is “what is thrown to-day is turtiéd to-morrow.” 


&@ press (fig. 1), which comprises some 24 to 36 chambers, each fitted 


Generally speaking, it is advisable to dry-as quickly as possible, 
because the particles having” less time to move over one another the 
shrinkage is not so marked. The articles are carefully examined 
for any flaws that may develop in them before going to the lathes 
for the next operation. Usually very few flaws develop in this 
first drying, and the shrinkage in this operation is extremely small, 
The lathes are very similar in construction and operation to lathes 
for wood-turning. The articles are chucked, generally in a cup- 


shaped wooden chuck, but in some instances they are chucked on a . 


flat plate, the clay being wetted with slip and scored on its chucking 
surface, so that suction helps to hold it on the plate (fig. 3). The 
clay adheres to the chuck much more firmly than might be sup- 
posed; so firmly that articles being turned with “flutes” rarely 
leave the chuck although it and the clay are oscillating to and from 
the tool, which is usually a hand tool steadied on a-rest. The 
machine is known as a dicing lathe. 

The articles, after turning, go to a second drying room, which, 
like the first, is heated by steam pipes. This has been called 
-“ artificial” drying, in contradistinction to “ natural” drying, done 


Fig. 3.—Staaus or TuRNING, aLso SHOWING ARTICLE TO BE 
CHUCKED By SucTIoN. 


Fia. 4,—SorEw-Cap INSULATOR AND ScREWING TOOL, 
Note blunt entrance of threads in tool. 


with a cool current of air. A hard and fast line cannot be drawn, 
for heat alone will not effect the drying, a current of air being 
necessary as well if the moisture i8 not to recondense on the 
surfaces of the articles. Artificial drying is to be preferred, as it is 
more easily controlled and acts more rapidly. Care and skill are 
required, or distortion may result. Articles having small projecting 
parts should have those parts covered to prevent them drying more 
quickly than the larger body, which would distort and weaken them. 
The whole question of drying is an important matter, and one in 
which a good many patents have been brought out to effect proper 
heating and ventilation. The articles stay in the second drying 
room for a period varying with their size, the only rule being 
that they must be perfectly dry before going to the kiln to be 
fired. On leaving the drying room, the insulators are examined 
for flaws, and, whatever may be the case with ordinary china, 
either ornamental or domestic, no insulator is allowed to pass 
that shows the very faintest sign of acrack or fissure, whether on its 
outer surface or its inner surface. The smallest visible crack, even 
if it only affects one screw thread, is sufficient to condemn the 
article. An insulator in which a tiny crack was detected might, if 
the crack were in. a position where it could be got at, have the 
surfaces evenly pressed together by the finger or with a little tool, 
but it would be labour in vain, for even if the crack had only a 
very slight depth, it would open again in the firing to an even 
greater extent than before. It is probably due to the same cause 
that a tall circular article which has been thrown on the wheel and 
then has had longitudinal grooves cut in it, will show a slight twist 
in the direction of rotation afterwards. A distress of the material 
has been set up in each case, and it relieves itself. 

The insulator is now ready to receive any small holes or grooves 
that the design requires. The holes are drilled and the grooves cut, 
and then all that remains to do is to fettle off any rough edges 
before the goods are fired. The kilns for firing porcelain take a 
great many forms. The diagram shows a simple form of English 
kiln. Kilns may be classified as direct heating or indirect heating, 
according to whether the flame impinges on the contents of the kiln 
or not.. They may be further classified as continuous or inter- 
mittent.. The type shbdwn in fig. 5 is intermittent, 7.c., when the 
goods have been fired, the kiln is allowed to cool down, and is then 
opened up. So-called continuous kilns are really a series of ovens, 
generally placed in a circle, as inthe Hoffmann kiln, and the flues 
so arranged that the heat can be given to some ovens, and with- 
held from others; so that ware may be entered or withdrawn from 
one part of the kiln, while the rest of it is at firing heat. Coal is 
generally used ; a long-flaming coal is to be preferred. Wood, at 
one time the potter’s sole fuel, is now rarely used except where 
the sulphur, necessarily present in coal, might spoil the goods. Coke 
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is sometimes mixed with the coal, but it is of very little use alone, 


as it produces only a very short flame. Producer gas has not been . 


opted much, but we may e t that the attitude of potters towards 
eoired kilns will change in the near future. Oil is being tried, 
and here and there it meets with favour. 

The goods to be fired are placed in fireclay pots known as 
saggers, which are then stacked in the kiln. The doorway being 
walled up, firing is commenced. The first stage, generally known 


Bection on Line A B 
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as “smoking” the ware, has for its object the drawing-off of the 
remaining’ moisture. Articles which come from the drying room, 
though dry to all ordinary intents and purposes, actually contain 
over 10 per cent. of water. Whether this water is combined or 
not is a matter of conjecture, but it is noteworthy that after it has 


' been driven -off. by raising the goods to a temperature just 


approaching a dull red heat, no further addition of water would 
make the clay plastic again.. Yet mo fusion of the clay has taken 
place. That this water must be evaporated carefully is evident 
when we consider that 1 oz. of water makes something like 2 cb. ft. 
of steam. The length of-time for “‘ smoking ” depends on the size 
of the oven and the size of the goods, and no hard and fast rule 
can be laid down, but an experienced man knows how soon he may 
let his fires burn clear without risk of setting up internal strains in 


the goods due to the outside being dried and the inside not. So 


much importance is attached to the careful smoking of goods that 
it is sometimes made a special operation with a special stove. The 
temperature at which vitrification begins varies greatly with the 
composition of the clay. It may be anything from 700 to1,200° C. 
according to the amount of flux present. An insulator kiln is fired 
up to about 1,450° C., at which point complete vitrification of the 


Fic. 8.—Press Toots ror 
SwitcH Baszs. 


7.—SHRINKAGE ON 
ORDINARY TELEGRAPH INSULATOR. 


biscuit is certain. The whole operation takes some 50 hours. The 
goods are allowed to’cool slowly in the kiln, this occupying about 
as long as the firing. The insulators are then carefully checked 
over again before glazing.: 

So far we have dealt with vitreous insulators for outdoor work, 
whether telegraph or telephone, or for the heavier currents and 
higher voltages of power transmission.’ Before leaving this part 
of the subject we might note the difference between our methods 
and those in vogue on the Continent. It is not, of course, an easy 
thing to find out how many plums our neighbour puts into her 
pudding, but all indications seem to show that there is little or no 


ball clay in a Germian-made ifisulator. “We have already tioted 


that. this omission results in a brittle article; it also, ‘how- 
ever, necessitates a different method of manufacture. The ¢lay is 
too “short” and “crumbly” to be thrown and turned iti*two 
separate operations. Instead, it is formed by methods closely 
similar to those in use here for forming ordinary china articles. It 
is “‘ jolleyed.” The lump of clay is put into a plaster mould having 
the shape of the finished article. _ The mould is rapidly revolved, 
and a “ jigger” is forced down with a hand lever into the lump of 
clay, pressing it outwards to fill the mould. The outside of the 
clay lump thus takes the shape of the mould, and the inside takes 
the shape of the jigger. The axis of revolution is vertical. The 
arrangement is well adapted to clay of that “short” nature; as the 
object is supported all the time it is inthe mould. When moulded, 
the plaster mould is taken off the machine and allowed to stand 
until the insulator has dried somewhat, and then the mould, which 
is in halves, is opened. This waiting for the article to dry 
necessitates a large number of moulds. mould can be used 
several times a day. The absence of ball clay accounts for the 
whiteness of German insulators and also for their brittleness. 
The illustration, fig. 6, shows a vertical machine arranged to cut the 
screw thread in a small single-shed insulator. The remainder of 
the processes are not much different from our own. 

Brown Insulaters,—These have nothing to commend them except 
that their appearance is occasionally preferred. Nothing else has 
ever been claimed for them. The colour is obtained by adding 
some red-burning marl to the porcelain body. They require to be 
much more carefully dried than white insulators, and on this 
account they cost the potter more, though generally he asks no 
higher price for them. Abroad, brown insulators and white are 
made of the same body, the colour simply being obtained by the 
glaze. Since coloured glaze shows rather unevenly on a white 
vitreous surface, they are often very unsightly. : 

Shrinkage.—As the clay is vitrified in the kiln it shrinks, the 
shrinkage amounting from first to last to something like 1§ in, per 
foot. This may not matter very much for domestic ware, but for 
pieces that have to engage with metal parts the matter has to be 
very carefully dealt with. As a rule the drawing office takes care 
of this, and issues prints to each department suitably dimensioned. 
Fig. 7 shows the size of a finished insulator, compared’ with 
the same one fresh from the lathe. 

Materials other than Porcelain.—Such electrical accessoriés as 
ceiling roses, switch bases, and a hundfed and one other things, 


which are more or less protected from mechanical damage and the © 


weather, are made in an earthenware material called by the trade 
‘Sivory.”. It is non-vitreous and more or.less: porous, so that it 


Fic. 9.—Drum ror Danny Patent MaGcazine Fuss. © 


depends on the glaze to keep the mass dry. A very little exposure 
of unglazed s is enough to let the whole body become damp. 
There isa good deal of variation in the quality of ivory, some 
being much more porous than others, but the very best ivory. cannot 
be compared with porcelain as an insulator. A rough test may be 
made by touching a broken piece with the tongue; the tongue will 
adhere to the ivory as to an unvarnished clay pipe, but this is not 
so with porcelain. The ingredients of the ivory body differ from 
porcelain in that ivory contains no felspar, and consequently it is 
not fired so hard in the kiln... Pressed articles are generally. of 
ivory ; thrown and turned articles generally of porcelain. The dis- 
tinction is not a necessary one, but one that has grown up. We 
may expect to see complicated pressed articles done in porcelain in 
the future. The ivory body is dried somewhat and reduced to a 
damp flaky powder suitable for pressing up to the required shape in 
dies. Continental practice is to mix fat with the ivory, as their 
material will hardly stand—as it would seem—removal from the 
press without something of this sort to bind it ; the use of ball clay 
in English ivory body obviates the necessity for fat. Fig, 8 
shows the press tools for an ordinary wall switch-base. The 
completely black portion of the figure.is the section of a loose brass 
ring with an internal screw. thread. The lower die is filled. with 
ivory paste and the upper die is sent. home by the. screw and fly- 

ement as used for metal pressing.. A foot lever serves 


to eject the pressed ivory, carrying with it the brass screwed. ring,, 


which latter is then screwed off by the operator and again dropped 
into the die, The operator—usually a girl—has the oppor- 
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tunity of showing some wisdom, and incidentally of increasing 
her output and her wages, in deciding just how much 


changes from a heavy to a lighter density, she must put her finger 
into the paste in the die, and fill up the hole thus made with more 
paste. Success comes when she knows just how far to insert her 
finger. A very considerable stress is put upon the slender parts of 
these dies, and they must not be made of brittle metal. Bessemer 
steel is the most suitable. A good instance of what can be done in 
pressed work is the revolving fuse-carrier for the Denny patent 
magazine fuse. The drum carries five 30-ampere fuses, each in a 
separate chamber. Each chamber has two inspection holes, and it 
will be seen from the illustration, fig. 9, that even considered as an 
ordinary metal casting job, it would require careful coring and 
moulding. | It has to be made exact to dimensions, so that it may 
run perfectly true on the spindle and engage correctly with the 
other parts. It is made in true porcelain treated the same way a8 
ivory body. The enormous shrinkage of porcelain makes the pro- 
duction of articles of this intricate nature, all exact to size, not so 
easy as it looks. 

The composition of ivory body results in the yellow colour 
associated with such electrical accessories as are usually made from 
it. When they are required to be black, a red burning clay is added 
to the body anda blue glaze applied, the result being an apparent] 
black surface. Thisis only possible when the body is non-vitreous, 
as on a vitreous article the glaze does not spread at all evenly, but 
tends to collect in hollows and leave any projecting ridges bare, 
and therefore showing red or brown. 

Porous Articles.—Such electrical accessories as the inner pots of 
Leclanché cells, &c., which are designedly porous, are produced from 
a body having a large proportion of china clay and very little flint. 
Such a recipe as 12 parts ball clay ; 12 parts china clay ; 6 parts 
flint ; 6 parts stone, would make a porous pot. There is, of course, 
no felspar, and the firing is very low. 

Glazing.—Although an insulator must not depend on the glaze, 
the question of glaze is important, because the unglazed surface 
attracts moisture even when it does not absorb it. The best glaze 
is simply the smoothest and most durable, and that most free from 
alkalis. The presence of alkalis produces the same defect that is 
laid to the charge of glass insulators—a hygroscopic surface. Sur- 
faces intended for cementing to metal parts should never be glazed. 
A glaze may be described simply as a slip abnormally rich in flux, 
so. that it vitrifies at a lower temperature than the article it is 

‘applied to. This does not hold good, however, for Continental 
practice, in which usually the biscuit-firing is carried out at the 

comparatively low temperature of 900°C., which only partially 

— vitrifies the insulator, the second, or “ glost ” firing, completing the 
— ‘ vitrification of both the body and the glaze. It is questionable 
which method is best. In England the glost kiln is frequently of 
just the same construction as the biscuit kiln, but on the Continent 

a very usual arrangement is to make the biscuit oven and the glost 

oven separate chambers in one large kiln. China clay, borax, 

felspar, whiting and monoxide of lead are usual ingredients of 

g glaze, and there is nothing particularly distinctive about. glazes for 

ie : electrical work with the exception of what has been said above. 

(ae The question, which attracted a good deal of attention at one time, 

of leadless versus lead oxide glazes, is one in which hardly two 

opinions exist among potters. The lead glaze is not radically 

different: from leadless glaze, but the addition of some 

monoxide makes the glaze take more evenly and adhere more 

firmly. As against this there is the danger, such as it is, 

to the operatives if they are careless in the matter of 

cleanliness. A few years ago the question was arbitrated 

upon by Lord James of Hereford, and his decision was that 

not more than 5 per cent. of lead monoxide was to be used, unless, 

8 ; and until, the operatives were insured by the employers. The 

great difficulty is to compel the operatives to use the safe-guards 

that are provided. Cleaning the nails and teeth, after working in 

the dipping house, is important, and the head should be protected 

while at work, particularly in the case of. girls. It is not always 

easy to get the latter to wear the head coverings provided, even 

when they are designed in the most becoming way possible, and 
the ladies generally opine that they look “ perfect frights.” 

Low-Tension Test.—The insulators are turned upside down and 

filled with water, and they stand in water in a shallow tank. A 

am galvanometer shows when some flaw allows connection between the 

Me water in any insulator and the water in the tank. 

- Properties of Porcelain.—Good porcelain will not absorb water 

_ whether glazed or unglazed. Poor quality porcelain approaches 

ivory in certain respects, and, if very bad, may be detected by its 

adhering to the tongue, or at least showing a tendency to do so. 

One property that porcelain has to commend it is its low coefficient 

of expansion, compared with that of glass. The coefficient varies a 

deal with the composition, but it may be given as about 

0°000005. -Additions of felspar raise it, and additions of flint 

reduce it. The mechanical strength of porcelain is considerably 

greater than that of the rocks from which it originates, With a 

compressive stress of 28 to 29 tons per sq. in., it is doubly as strong 

as porphyry or granite, and about 30 per cent. less than cast-iron. 

It is difficult to get the exact strength in tension, owing to the 

slight distortion of the test pieces during firing. This, though 

slight, is sufficient to put the test piece under bending stress as 

~ bee : well, which, with such an unyielding substance as porcelain, upsets 

: the test. The tensile stress, however, may be given as 10 to 11 

tons.per sq. in., which compares favourably with cast-iron. These 

figures for tension and compression, if taken alone, would give 

\ porcelain quite a good place among strong materials, but, 

of course, it is so inelastic that even the very best 

of it is not safe under jars or blows. The electrical 

resistances of porcelain and glass are given respec- 


of the paste she must put into the die. For instance, if the body, 


tively as 200 x 10!° megohms (porcelain) and 19 to 20,000 x 19” 
megohms (glass) per cm. cube. There is-not much to be gained from 
figures in this connection, however, for they are very variable both 
for glass and porcelain, and with substances of such high resistance 
so much depends on the condition of the atmosphere or any other 
circumstance affecting the surface of the test piece. Being more or 
‘less a silicate, porcelain is a comparatively good conductor when 
raised to ared heat. What the electrical engineer is concerned 
with is, first, the surface leakage, and the proper design, composition 
and glazing of insulators to prevent it; secondly, arcing, the pre- 
vention of which is also a matter of design ; and thirdly, the break. 
down of the substance under electrical pressure. Both the design 
and the composition have been left very much in the hands of 
manufacturers, but whether electrical eugineers or potters are the 
designers, there are, apparently, wide differences of opinion as to 
the lines that should be followed. Sometimes an electrical engineer 
will inquire for insulators for high-tension work, and on going into 
his specification it may be found that, to satisfy the letter of his 
requirements, the insulator would be some 2 ft. or3 ft. in diameter, 
and it is often possible to show him by tests which imitate the 
conditions under which the insulator will have to work that, say, 
12 in. diameter is quite sufficient. 

Attempts at standardisation do not always bring the result that 
is intended. ‘The Phmnix Fire Office rules, for instance, were 
soon marred as a standard by other Fire Offices getting out different 
rules of their own. Porcelain has been left severely alone by the 
Engineering Standards Committee, and, as the persons who have 


the laying down of high-tension plant, and consequently the 


purchasing of insulators, in their hands, do not show any one- 
ness of ideas concerning insulator design, it will be better for 
the present purpose if, instead of suggesting any sort of standard 
rule, I give the results of two series of tests, one laboratory and one 
under more work-a-day conditions, and point out‘ what appear to 
be safe conclusions. The laboratory tests I refer to were carried 
out by Sir William Preece in 1901. 
employed, and a sparking gap between brass knobs, 4 in. radius, 
was used to ascertain the voltage. The following gives the essential 
features of the tests :— 


150,000 volts broke down 2 mm. thickness of porcelain. 
3 ,000 ” 54 » 
345,000 ” ” 64 ” ” 
225,000 ,, ” 


The voltages are inferred from the length of spark, thus :— 


10 cm. = 300,000 volts. 
30 ,, = 900,000 ,, 


There were some score of insulators tested, mostly of the ordinary 
telegraph type. ‘ 

High-Tension Test.—It may be inferred from the above that a one- 
inch spark is produced at ordinary temperatures by a voltage of, 
say, 75,000, and that porcelain punctures under a pressure of about 
1,000,000 volts per inch of its thickness, . Manufacturers, however, 


8 


WETS" (AMG 


2468 
INCHES 


Fic. 10.—Corves or Puncturr anp Arcina 


test their insulators with a step-up transformer. An auto-frans- 
former gives variation of voltage, say, from 20,000 to 60,000 volts. 


The effects of frequency, current capacity (as well as voltage, é&c.) 


may explain the much lower figures obtained with a big transformer, 
and are questions on which I should like to hear the views of others, 
but as the result of a good many tests, including the following, 
it seems safe to take the two curves shown in fig. 10 as a start- 
ing point in designing an insulator, arranging the thickness of 
porcelain and the arcing length to agree with the curves, and 
allowing, of course, some factor of safety. It must be taken 
into consideration that the upper surface of the upper shed of 
the insulator under the usual moist condition of the atmos- 
phere is probably alive to its outer edge to such an extent 
that it may be eliminated from the arcing distance; and the same 
applies to the lower portions of the inner petticoats, some of which 
must also be eliminated to an extent depending upon the greatest 
angle of rain-fall which the insulator will probably have to cope 
with. It must also be borne in mind with regard to puncturing, 
that it is of no use making the mass of porcelain very thick unless 
it is done in two or more layers, It would seem that about an inch 
thick of porcelain is as much as can be properly vitrified, and even 
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for less thicknesses two pieces are advisable. They may be joined 
together, either by cement or by glazing, the latter perhaps being 
ferable as the glaze is a better insulator than the cement, and 
being smoother it does not encourage the brush discharge which 
sometimes takes place from the outer surface of the cement. Tests 
were made at the works of Messrs. Callender’s Cable Co., Ltd., by 
Mr. C. S. Greene. [These have been fully detailed in our pages 
(April 17th and 24th, and May 1st, 1908) and are, therefore, not 
reproduced here.—Ebs. | 
_ In summarising the chief features in the English manufacturer’s 
outlook, of course, foreign competition takes the most important 
place. He has a good deal to dread in the lower wages paid by, 
and better conditions accorded to, foreign manufacturers; and if 
he can congratulate himself on producing at present an article of 
acknowledged superiority, he does not know how long it will be 
before the foreigner.ceases to be content with an advantage in price 
alone, and sets himself to make up his leeway in the matter of 
quality. There is, however, some consolation in knowing that this 
would probably necessitate radical and somewhat costly changes in. 
Continental workshops. 
_ With regard to substitutes for porcelain in outdoor line insula- 
tion, these are almost extinct in this country. Glass insulators are 
still used extensively in America for telegraph and telephone line 
work. Their first cost is less, but on account of breakage due to 
expansion and contraction the saving is at best doubtful. The co- 
efficient of expansion of {porcelain being lower, this trouble is 
avoided by using that material, The loss on glass insulators in 
Mexico, for instance, is so high that the Government of that 
country is considering the question of paying the slightly higher 
prices and adopting porcelain, I believe that in some tropical 
countries glass has been adopted for large insulators mainly on 


account, of the curious fact that birds will build their nests in an 


opaque insulator but not-in a transparent one. 

Reconstructed granite was once a competitor in third-rail work, 
but has, I believe, quite disappeared in England. It survives to a 
surprising extent in America—surprising, because whether in the 
matter of freedom from surface leakage or puncture under high 
electrical pressure, its merit is but little or nothing. I believe that 
in the only case in which reconstructed granite was used in 
England on a really extensive scale, the insulators fired 
so very. frequently that they were soon done away with. What 
happened was simple. Dust, oil and dirt of all kinds would lodge 
on the rough surface of the granite, and when the rain came 
sufficient surface leakage took place to develop an astonishing 
degree of heat. At night the insulators could be seen to glow. 
At any rate, they were all very soon removed and porcelain insu- 
lators substituted. I saw one of these same granite insulators 
tested to 20,000 volts, alternating, which was the lowest pressure 
obtainable from that particular transformer, and the appearance of 
the insulator at the end of half a minute wa3 more like a small 
volcano than anything else. As the transformer could give no 
lower voltage, I am unable to say just what pressure this type of 
insulatot could stand without puncture. 

Most of the so-called porcelain insulators used in or emanating 
from America are very poor. We cannot disparage the Continental 
insulators except on the score of brittleness, but the American 
production is. generally porous and quite dependent on the glaze 
for insulation. Exception must be made, however, of American 
high-tension insulators, which are of vitreous substance, though 
here, again, there is room for criticism, this time on the ground of 
appearance. They generally look rough and dirty. 

Another question coming to the front is ivory versus porcelain 
for articles such as switch bases and other insulators that are pro- 
tected from mechanical damage and fromthe weather, and intended 
for low voltages only. For two reasons the British maker advo- 
cates the use of porcelain for such articles. First, because it is the 
best material for the purpose, and costs the manufacturer no more 
to make than ivory. But it is a selfish world, and our manufac- 
turers’ second reason is that the ivory switch base meets with com- 
petition from Germany. He cannot beat them in price, but he can 
and does offer a better article than the chalky German switch base, 
which in damp weather has quite a good coefficient of con- 
ductivity. Then the question naturally arises, why not supersede 
ivoryware altogether. by porcelain? Only one reason can be given 
for the persistence of ivory. Many people like its colour better 
than the lighter colour of porcelain. Then why not apply an ivory 
glaze? Because this glaze, though it takes well on a porous ivory 
body, takes very badly on a vitreous body—a difficulty that becomes 
particularly marked when using a blue glaze on a brown body to 
produce a black result. Then, again, the British manufacturer is 
in the awkward position of having customers who would like him 
to supply insulators in a white vitreous body similar to the German, 
and other customers who demand the tint of the ivory electric light 
accessories. This is a difficulty which is more real than apparent. 
Engineers have come to believe that whiteness and vitrification go 
together, and that the ivory colour necessarily implies a non- 
vitreous substance. It sounds contradictory to the demand for a 
yellow article, but such is the case. A little learning—! 

As a high-tension insulator there is, perhaps, little to choose 
between the British and German product, but the British article is 
certainly not conquered. Some time ago, the same British firm who 
supplied the insulators for thetest referred toabove submitted sample 
insulators for the transmission of power from the Zambesi Falls to 
the Rand. They were tested to the maximum available pressure, 
135,000. volts, and they succesfully withstood the test. To do this 
is not simply a question of making the porcelain thick—it is of no 
use making porcelain, very thick—it is a question of having it 
made of a body very carefully rendered, thoroughly homogeneous, 
closely watched in the early stages, and skilfully fired in the oven ; 
very dense and highly vitrified. This country holds itsown. Not 


long ago one British firm dispatched from the Potteries a train load 
of porcelain for abroad, the whole consignment amounting to 
68,960 insulators, all part of one contract. 

I should like to acknowledge my indebtedness for information to 
the following gentlemen : ‘To Sir William Preece, for permission to 


give the results of his tests; and to Mr. Greene and Messrs. © 


Callender’s Cable Co., for permission to use their tests; also to the 
directors of Messrs. Bullers, Ltd., telegraph engineers, on whose 
porcelains all the above tests were carried out, and who have also 
supplied me with photographs and drawings and technical informa- 
tion such as they are peculiarly qualified to give, being the only 
firm in this country that -combines engineering with the manv- 
facture of porcelain parts to engage with their other productions. 


CANADIAN ELECTRICAL AND ALLIED 
TRADES. 


An industrial census of the ufactures of Canada was undertaken 
in 1906, under the authority of the Minister of Agriculture; and the 
results have recently been published in a bulletin issued by the 
Government at Ottawa under the title of ‘‘ Manufactures of Canada.” 
The bulletin, which is addressed to the Minister by Mr. Archibald 
Blue, chief offizer, represents the first attempt to collect statisties 
through the post, and in nearly all cases the manufacturers 
co-operated willingly in supplying the particulars required. The 
information relating to the electrical industry is exceedingly 
scanty, but such as it is may be summarised below. 

It appears that since the census of 1900 three works had been 
established for the manufacture of aluminium and aluminium ware 
down to the end of 1905, the total share capital being $745,510, 
the products being of the value of $815,993, apparently per annum. 
In discussing the relative proportion of fixed capital to working 
capital, it is shown that a marked preponderance lies with the 
former, taking all the industries together. The electric light and 
power branch, for instance, was represented by a fixed capital of 
$58,326,660, as compared with a working capital of $22,066,785. A 
considerable disproportion also existed between the value of capital - 
and of the products, this being due to capital outlay from which 
returns had not matured at the time of the collection of the 
statistics. Thus at Niagara Falls, where the capital in 1905 
amounted to nearly $12,000,000 for all industries, the value of the 
products did not reach $800,000. The water power there is utilised 
for' the generation of electrical energy from the Falls, and the 
revenue from the expensive plant erected there had only accrued 
to a small extent in 1905. The following table gives a few details 


of some of the manufacturing trades :— 
Total No. 
No. of of officials 
establish- and work- Capital in 


Name of industry. ments. people. dollars. 
Aluminium and aluminium ware ... 3 ‘137 745,510 
Boilers and engines... Veg see 38 2,500 4,643,158 
Carbide of calcium ... on ae 3 161 922,000 
Carriages and wagons he. oa 368 5,241 8,910,762 
Carriage and wagon material aie 27 976 2,053,749 
Cars and car works ... ed “i, 9 7,755 12,248,654 
Electrical apparatus and supplies... 34 4,606 14,367,416 
Electric light and power ... 157 «22,4385 80,393,445 
Iron and steel products... a? 45 5,580 9,104,988 
Lamps aes 4 49 
Mica, cut... 8 403 243,449 
Railway supplies... 3 265 658,918 
Rubber and elastic goods ... nae 12 753 1,230,100 
Rubber clothing = 9 426 264,200 


It will be observed that the electric light and power industry 
heads the list from a capital investment point of view, and electrical 
apparatus and supplies occupy the second position in the same 
direction. 


Swiss Electrical Exports. — The returns just. issued 
by the Swiss Customs Department for 1907 show that the exports 
of electrical machinery have largely increased in the past two 
years. Under the heading of “dynamo-electric machines,” the 
returns indicate exports in 1907 of a total of 3,522 tons, as com- 
pared with 3,058 tons in 1906 and 2,400 tons in 1905, the values 
being £697,200, £587,600 and £483,600 in the same years respec- 
tively. The destinations of the exports in the past two years 
according to the value are given below :— : 


1906. 
Italy ... £212,400 £152,400 
France ae 166,800 "116,000 
Germany... 106,000 85,600 | 
Austria-Hungary... 31,200 29,600 
Spain pe 29,600 66,400 
Russia 18,800 32,000 


The exports to Belgium and Holland in 1907 experienced a 
reduction as compared with the preceding year, but those to 
Sweden and Norway together advanced from £26,000 in 1906 to 
£44,000 last year, and the value of the electrical- machinery for- 
warded to Egypt also rose from £5,400 to £12,200 in the same 
years respectively. A considerable augmentation also took place 
in the Swiss exports of instruments and apparatus for applied 
electricity, namely, from £93,60) in 1906 to. £134,000 in .1907. 
The larger portion of this particular trade was also transacted 
with Italy and France, but the exports to Germany wererof slightly 
less value than in 1906. : 
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NEW PATENTS APPLIED FOR, 1908. 


Compiled weer for this journal by W. P. Tuompson & Co., Electrical Patent 
ents, 822, High Holborn, London, W.C., and at Liverpool and Bradford, 
to whom all inquiries should be addressed. 


10,156. ** ratus for preventing collision between ships by means of elec- 
tric waves.”” ErpMann. May llth. (Complete.) 


10,157. ‘* Improvements in and connected with electrical controlling devices.” 
W. H. Turner and R, E. Dixon, May 11th, 


10,168. ‘‘ Improvements in or relating to trolley heads for electrically-pro- 

ee H. Sumpson. (A. M. Simpson & G, W. Adamson, India.) 

ay 

10,171. * reves means for reducing the reflex action at the points of 
connection of electrical conductors or circuits differing in the values of their 
electrical properties.”” Srmmens Bros. & Co., Lrp. (Application for Patent of 
Addition to No. 9,273/06.) May llth.. (Complete.) 

10,172. ‘* Improvements in the construction of telephone jacks.’’ SIEMENS 
Bros. & Co., » (Siemens & Halske Akt.-Ges., Germany.) May llth. 
(Complete.) 

10,184. ‘* Improvements in combined electric connecting plugs, sockets and 
switches.” . W. Bucxton. May llth. (Complete.) 

10,211. * pegtrenents in insulators for telegraph wires and the like.” G. 
Pottock and W.E, Werp. (Date applied for under Sec. 91 of the Act, May 
9th, 1907, being date of application in United States.) May llth. (Complete.) 

10,241. ‘*Non-conducting accumulator bag.”’ A.H,.Gaypon and R. J.C. 
Park. May 12th. 

10,244. _“* Improvement in the electro-deposition of metallic alloys.” W. A. 
and H.C. Mossorp, May 12th. 
“Improved mechanical toy telephone.” B. N. May 


10,269. “* New or improved arc lamp.” F. Ruzicka. May 12th. (Complete.) 
10,317. ‘* Improvements in insulating supports for high-tension conductors.” 
R. D. Merson. (Date applied for under . 91 of the Act, May 2ist, 1907, 
being date of application in United States.) May 12th. (Complete.) 
— ‘“*New or improved electrode for arc lamps.’ F.M. Lewis. May 


10,341. | ‘Improvements in and relating to incandescent electric lamps.” © 


THomson-Hovuston Co., Ltp. (Allgemeine Elektricitats Ges., Germany.) 
y 

10,343. ‘Improvements in systems of electrical wave transmissions.” I. 
May 13th. (Complete.) 

10,351. ‘* Improvements in or connected with magnetic or rheostatic brakes.” 
M. Cummins. May 13th. 

10,358. ‘‘ Improved type of electrical controller, more particularly applicable 
for controlling or ‘ dimming’ electric lights in theatres, music halls and the 
like.”’- N. R. May 13th. 


10,378. ‘Improvements in electric furnaces.” CorneLivs. May 13th. 


10,396. ‘ Improvements relating to an electric apparatus for the synchronous 
working of a cinematograph with one or more gramophones.”’ D. P. Prerini. 
(Date applied for under Sec. 91 of the Act, May 18th, 1907, being date of 
application in Italy.) May 18th. (Complete.) : 

10,406. ‘* Improvements in the control of electric circuits.” C.C, GARRARD 
and Frerranti,LTp. May 13th. 

10,481. ‘‘Improvements in or connected with electric voltameters.” H. 8. 
Hatrietp. May 13th. 

10,478. ‘‘ Mechanism for operating electric ignition on gas engines.’’ W. 
Coatss and H. H. Parricx, trading as Coates & Patrick. May 14th. 


10,489. ‘‘Improved electric lampholder.” T. J. May Il4th. 
(Complete.) 

10,507. ‘‘Improvements in flexible electrical conductors exposed to 
mechanical tension.”’ T. PETERSON AND CALLENDER'S CABLE AND CONSTRUCTION 
Co., Ltp. May 14th. 

10,520. ‘‘New electrolyte for electric batteries.” Tux New IGNITION 
SynpicaTE, Lrp., and W. J. L. Sanpy. May 14th. 


10,521. ‘‘Improvements in or relating to electrically-heated tools.” A. J. 
Bocutr. (0. A. Miller Treeing Machine Co., United States.) May 14th. 


‘10,535. ‘* Improvements in or relating to the manufacture of electric cables 
and the like and of material for use therein.’’ E. 8, A. Cowen, P. A. M. 
Cramer and W. GEIPEL. May 14th. 


10,536. ‘Improvements in and relating to electrical switchgear.”” H. W. 
Cioraier and A. & Co., Ltp, May 14th. 


Re st “Electric hammer worked by an electrical current.” R. BERRY. 
ay 15th, 

10,552, ‘* Improvements in means for controlling the trolley poles of electric 
cars and the like.” §S. HensHaw and J. Swinpetus. (Application for Patent of 
Addition to No. 25,415 of 1905.) May 15th. 


10,577. ‘* Improvements in or relating to alternating-currentregulators.”” L. . 
Donati. (Date applied for under Sec. 91 of the Act, May 15th, 1907, being date 
of application in Italy.) May 15th. (Complete.) 

10,590. ‘*Improvements in electric incandescent lamp filaments.’’ BritisH 
THomson-Hovuston Co., Ltp. (General Electric Co., United States.) May 15th. 


a “Electric fire, robbery and burglary alarm.” H.LeENDERS. May 
th. 


10.611, ‘Improvements in or relating to alternate-current motors.” V,. A. 
Frywn. / May 15th. 

10,614. ‘‘ Improvements in electrolytic meters.’”’” G. Hooxuam and H. 
Howpen. (Application for Patent of Addition to No. 8,827/1905.) May 15th. 


10,626. ‘‘ Improvements in or relating to electrical driving devices, particularly 
adapted for clocks.” -A. ANDERS. (Date applied for under Sec. 91 of the Act, 
ee llth, 1907, being date of application in Germany.) May 15th. . (Com- 
plete.) 

10,627. ‘‘ improvements in or relating to electrical driving devices, 
ticularly adapted for clocks.”” A.AnpErs. (Date applied for under Sec. 91 of 
the Act March 28th, 1908, being date of application in Germany. Application 
for Patent of Addition to No. 10,626/08.) May 15th, (Complete.), 

10,632, ‘‘New or improved clamping device for the brushes of electric 
and the like.”” 8. Paterson and M. J. Dark. May 15th. (Com- 
plete. 4 

10,680. “Improvements in and relating to safety devices for electric heating 
apparatus for liquids.”” British Promeruevs Co., Lrp., G. Cooper and F.C, 
Ssarp. May 16th, 

10,690. Blectric incandescence lamps.” E, A. GimineHam. May 16th. 


10,697. ‘‘ Improvements in or relating to armatures for dynamo-electric 


‘mathines.”” W. Roos. May 16th. (Complete.) 


10,699. Improvements in telegraphic relays.” G, B. Maxsz. (J. T. 
Piat;'Reunion.) May 16th. 

10,712,: ** Improvements in electric light fittings for railway and like car- 
riages.” F. J.B, Conus, W. H. Exiey and H, Lerrner. . May 16th. 


PUBLISHED 


Copies of any of these Spec’) ‘iors he obi ad Ww. 
Tompson & Co., 822, High #>tborn, W.O,, aod ai Loverpes: ana 3 Lord ; 
price, pest free, $d. (in stamy 


INCANDESCENCE For ELECTRIC LIGHTi»® 
gemeine Elektricitiits Ges. 8 841. Ager ié 
International Convention, April 17th, 1906.) 

MaAcuInEs For InsuLatine ELEctricaL Conpvuctors. British Thomson-Houston 
Co. (General Electric Co., United States.) 9,684. April 25th. 

Exectrio CABLES AND THE Bonpina THeReor, A. E, Tanner and E, A, 
Claremont. 11,044. May llth. 

Macuine. Cramp and Saxon Engineering Co. 12,489. 

ay i 

ELECTRICALLY-HEATED VULCANISER. F. J. Gornall and Union Rubber and 
Chemical Co, 12,871. June 4th. 

ELEctTricaL Resistances. W.F. Jones. 13,582. June 12th. 

AND TELEPHONE Apparatus. W.K. L. Dickson, 165,169, 

uly ist. 

Means For Operatinc Gas Taps, ELEctRic SwiTcHES AND Door BELts. 
J.N. Maskelyne. 15,522. July 5th. 

RerracTtory ExLectricaL ConpucTors FoR IN INCANDESCENT 
Exectric Lamps AND THE LIKE. British Thomson-Houston Co. (General 
Electric Co., United States.) 16,580. July 18th. 

METHOD or MELTING oR FusiInG GLAss OR LIKE VITREOUS MATERIAL AROUND AND 
on TO ExEctric Conpuctors, C. O. Bastian, G. Calvert and J. H. Sanders, 
16,736. July 22nd. 

Arc Lamps. H. E, Angold and the Maxim Electrical Co. 16,956. July 24th. 

anp Sockets FoR UsE 1n Exectric Licutinc, HEATING AND PowsR 
Crecurts. H. Bevis and A. J. D. Krause. 17,012. July 24th. 

ELEcTRICAL ATTACHMENT FoR Rackinc Orr Casks, C, A, Allison, (Vi 
Speitschka, United States.) 17,880. August 6th, 

SHaDE-HoLDERS AND SHADES SPECIALLY APPLICABLE FOR ELECTRIC INCANDESCENT 
Lamps. C. W. Dawson. 18,846. August 14th. 

Protective Devices AND ELECTRIC TRANSMISSION SysTEMs. British Thomson 
Houston Co. (General Electric Co., United States.) 18,515, August 15th. 

MANUFACTURE OF INCANDESCENT ELEcTRIC Lamps HAVING METAL FILAMENtTs, 
(Siemens & Halske Akt.-Ges., Germany.) 21,476. Septem- 

r 27th. 

Controt oF Exxectric Motors. Benrather Maschinenfabrik Akt.-Ges. 21,811, 

ean tees ai (Date applied for under International Convention, October 

Rotary TRANSFORMERS FoR Current. F. M. E. Pinot. 22,467. 

agg og (Date applied for under International Convention, November 

TROLLEY MECHANISM FOR ELECTRICALLY-PROPELLED Cars, W.'J. Craig. 22,609. 
October 14th. 

Sparkinc PiuGs ror INTERNAL ComBusTION A, Holsten. 23,878, 
October 29th. 

ARRANGEMENTS ON ELEcTRICITy METERS FOR DETERMINING THE MAXIMUM 
Consumption. Elektricitiits Akt.-Ges. vorm. Schuckert & Co. 24,670. 
November 7th. (Date applied for under International Convention, Novem- 
ber 20th, 1906.) 

Exectrie Furnace. E. A. O. Viel. 24,807. November 8th. ' 

Etecrriciry Generators. J, Ferguson. 25,919. November 22nd, 

APPARATUS FOR Propucine HicH FREQUENCY ELEcrric Discnarces. H. J. 
Haddan. (Synchronous Static Co., United States.) 26,884. December 4th. 

BRACKET FOR SUPPORTING OR LocaTInG Exectric CaBLES, PIPES AND THE LIKE. 
E. A. Gill. 27,090. December 7th. 

Etecrric Fuses. J.J. Rawlings and R. T. Smith. 27,401. December 11th. 

Sarety Devices For ELECTRIC WINDING Piants. Siemens Bros. Dynamo Works, 
Ltd., and A. 8. Clift. 27,447. December 12th. 

CasLe TeLeGrapHy. I. Kitsee. 28,690. December 8lst. 

ConvertTinG DrrEcT INTO ALTERNATING CURRENTS BY MEANS OF THE ELECTRIC 
Arc. E, Ruhmer. 1,292. January 7th. 

ELEcTRICAL CONTROLLERS OR SwitcHES. C.T.J.Oppermann. 8,742, April 15th; 

DistRIBuTION oF Exectricitry. W.J. Davy. 8,951. April 17th. 

Macuines oR APPARATUS FOR REPRODUCING IN ORDINARY CHARACTERS TELE- 
GRAPHIC OR OTHER MESSAGES OR INTELLIGENCE IN THE FORM OF PERFORATIONS 
ina F.G. Creed and W. A. Coulson. 8,999. April 18th. 

Automatic Frere Atarms. Expansion Sprinkler Syndicate, Ltd., J. Fiddes and 
J.F. Watt. 9,535, -April 24th. 

METHOD OF AND APPARATUS FOR STARTING ELECTRO-MoTORS AND REGULATING 
THEIR AcTion, F. Thursfield. 9,576. April 24th. 

ExecraicaL Distrisution. J.8. Highfield. 11,165. May 13th, 

oF FinaMENnts For Exectric Lamps. F. J. Planchon, 12,139. 

ay 25th, 

APPARATUS FOR TELEGRAPHING TyPE-PRINTED Messaces. J. Haar. 12,585. 


Purposes. Allge- 
Wate applied for under 


MEANS FoR OBTAINING UNIDIRECTIONAL ELECTRIC CURRENT FROM SPARK COILS. 
L. B. Miller. 12,712, June Ist. F 

Apparatus FoR TREATING Liquips A. O. Tate, 18,891, 
June 15th, 

Apparatus For IenrtTinc Gas Exectricatty. E. Plumstead and Newton & 
Lawrence, Ltd. 14,162. June 19th. 

Automatic TELEPHONE SwitcHes, H.W. Lake. (C. M. Thompson Co., United 
States.) 14,368, June 21st. 

MetHops oF InsuLATING SHEET METAL AND OTHER ELECTRIC CONDUCTORS- 
British Thomson-Houston Co. (General Electric Co., United States.) 
16,171. July Ist. 

SUPPLYING oF CURRENT To ExectRic Morors In SeRtesSystems. J. 8. Highfield. 
16,166. July 18th. A 

Execrric SELF-WINDING Crocks. W.E. Lake, (C. E. Sanford, United States.) 
16,500. July 18th. 

Supports FOR FILAMENTS OF ELECTRIC INCANDESCENT Lamps. British Thom¢on- 
Houston Co. (General Electric Co., United States.) 16,581. July Léth. 
APPLICATION OF ELECTRICITY FOR STIMULATING VEGETABLE GRowTH. J. E. 

Newman and &. Lodge. 17,046. July 25th. 


1908, 


ELECTROLYTES FoR ALKALINE StoraGe Batteries. T.A.Edison. 401. January 
qth. (Date applied for under International Convention, May 10th, 1907.) 
CiutcH ror Execrric Arc Lamps. L. 8. Andersson. 8,465, February 15th. 
(Date applied for under International Convention, February 18th, 1907.) 
APPARATUS FOR THE ELECTRIC IGNITION oF LARGE INTERNAL-COMBUSTION ENGINES. 
Firm of Robert Bosch. 6,157. March 19th. (Date applied for under 
International Convention, September 16th, 1907.) 

BeaRines FoR ELECTRO-MaGNETIC SPaRKING Macuines. R, Bosch, trading a8 
the firm of Robert Bosch. 898. January 4th. (Date applied for under, 
International Convention, September 23rd, 1907.) 
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